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GmNIER ENGPmERING , INC . 

Client: Hunt & Caraway Architects, Ltd. Sheet 2 of 64 
Project: Arizona National Guard Silverbell Fire Station No. 361 Job No: 06202 
Address: Marana, Arizona Date: 8/06 

STRUCTURAL DESIGN ... CRITERIA - .- . . - 

DESCRIPTION OF STRUCTURE? 
-- 

The building superstructure consists of a single story fire station with the following materials of 
construction: wood I-joist and wood chordsteel web roof systems, concrete masonry walls and 
light gage steel stud walls; all bearing on a convention foundation. Grenier Engineering, Inc. has 
been retained to perform the fiaming and foundation designs and perform a lateral analysis only 
for this project. 

DESIGN CODES: INTERNATIONAL BUILDING CODE (I.B.C.) 2003 EDITION 

DESIGN LOADS SUMMAR.Y: 

GRAVITY: RoofDeadLoad = 17 PSF 
Roof Live Load = 20 PSF 

WIND: Basic Wind Speed = 90 mph (3 Second Gust), Exposure C, I = 1.15 

SEISMIC: See Page 4 

So=: Allowable soil bearing pressure of 2000 PSF at 1'-6" below lowest 
adjacent h i shed  grade per soils report No. 26557 dated August 8,2006 
performed by LMT Engineering, Inc. 

1660 N. Alvemon + Tucson, Arizona 85712 + (520) 326-7082 + FAX (520) 326-7508 
4515 S. McClintockDr., Ste 21 1 + Tempe, Arizona 85282 + (480) 831-1170 + FAX (480) 831-1 136 
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BY: AE 

WOOD ROOF DEAD LOADS EXTERIOR CMU WALL LOADS: 
Built-up Roof = 4 psf 8" CMU - 66 psf - 

518" Plywood = 2 psf 66 psf 
Wood Joist = 3.5 psf 12" CMU - 103 psf - 

Insulation = 2.7 psf 103 psf 
Ceiling - % Gyp Board = 2.2 psf 
M.P.E. = 1.5 psf INTERIOR WALL LOAD% 
MISC. = 1.1 psf 6" Studs at 16" 0.c. - 1.5 psf - 

DL = 17 psf Insulation - 1.8 psf - 

L L  (Reducible) = 20 psf 112" Gyp. Board - 4.4 - 
- psf 

Misc. - 2.3 psf 
10 psf 

WALL DESIGN 
IBC 2003 
Wind:90MPH,ExposureC, I =  1.15 
Height (feet) Coeff. q (psf) Load (psf) 
0' 0" to 1 5'-0" 1.21 15.1 21 .O 
15' 1 " to 20'-0" 1.29 15.1 22.4 
20' 1 " to 25'-0" 1.35 15.1 23.4 

Seismic: 
0.7 x Fp = 0.40 X I e X  SDs x W w =  0.118 W 

1, = 1.25 
Sos = 0.338 

LATERAL DESIGN 
Wind: 90 MPH, Exposure C, 
Flat Roof l = 1.15 
Height (feet) Coeff. q (psf) Load (psf) 
0' 0" to 15'-0" 1.21 12.8 17.8 
15' 1 " to 20'-0" 1.29 12.8 19.0 
20' 1 " to 25'-0" 1.35 12.8 19.9 

3:12 Pitch Roof l = 1.15 
Height (feet) Coeff. q (psf) Load (psf) 
0' 0" to 15'-0" 1.21 16.1 22.4 
15' 1 " to 20'-0" 1.29 16.1 23.9 
20' 1" to 25'-0" 1.35 16.1 25.0 



Grenier 
Structural 
Engineering, Inc. 
Tempe * Tucson * Yuma 

2003 IBC SElSMlC DESIGN 

SMS= FaSs = 0.507 

SMI = FvSl = 0.21 1 

Seismic use Group I1 
R= 3.5 

Building Height (ft) 26 

CT = 0.02 

T= 0.23 sec 

PROJECT: Silverbell National Guaid F.S. SHEET NO: 4 
JOB NO: 06202 DATE: Aua-06 

BY: AE 

SDS = 0.338 SEISMIC DESIGN CATEGORY = C 

SDI = 0.141 SEISMIC DESIGN CATEGORY = C 
IE = 1.250 SEISMIC DESIGN CATEGORY = C 

P = 1 

CS= 0.1 21 (ASCE 7-02 Eq 9.5.5.2.1 -1) 

CS= 0.21 8 (ASCE 7-02 Eq 9.5.5.2.1-2) 

CS= 0.01 9 (ASCE 7-02 Eq 9.5.5.2.1-3 
EQ 9.5.5.2.1-1 controls 

Qe = cs w ;(w=D) 



Silverbell National Guard Fire Station 

MCE Parameters - Conterminous 48 States 
Zip Code - 85653 Central Latitude = 32.421721 

Central Longitude = -1 11.391 974 
Data are based on the 0.01 deg grid set 

Period SA 
(set> 
0.2 

(%I) 
032.9 Map Value, Soil Factor of 1 .O 

1 .O 008.8 Map Value, Soil Factor of 1.0 
MCE Parameters x Specified Soil Factors 
0.2 050.7 Soil Factor of 1.54 
1 .O 021 .I Soil Factor of 2.40 

MICE Parameters - Conterminous 48 States 
Zip Code - 85653 Central Latitude = 32.421721 

Central Longitude = -1 11.391 974 
Data are based on the 0.01 deg grid set 

Period SA 
(set> (%I) 

0.2 032.9 Map Value, Soil Factor of 1 .O 
1 .O 008.8 Map Value, Soil Factor of 1.0 

MCE SPECTRUM x SOll- FACTORS 
Fa = 1.54 
Fv = 2.40 
Period S A 
(set) (%I) 
0.000 020.3 0.4FaSs 
0.083 050.7 To 
0.200 050.7 T=0.2, FaSs 
0.41 6 050.7 Ts 
0.500 042.2 
0.600 035.2 
0.700 030.1 
0.800 026.4 
0.900 023.4 
1 .OOO 021.1 T=I.O,FvSI 
1.100 01 9.2 
1 -200 01 7.6 
1.300 01 6.2 
1.400 01 5.1 
1.500 01 4.1 
1.600 01 3.2 
1.700 01 2.4 
1.800 01 1.7 
1.900 01 1 .I 
2.000 01 0.5 
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Gren ie r  Eng ineer ing ,  Inc. Title : Silverbell National Guard Job # 06202 

4515 S .  McCl in tock  Dr Sui te  21 1 DSgnr: Mark Medina Date: 3:16PM. 17 AUG 06 
Description : 

T e m p e ,  Ar i zona  85282 
(480) 831-1170 Fax: (480) 831-11 36 Scope : 

p~ ... - 

8 
-- 

User: KW-0605362, Ver 5.8.0, 1-D~C-2003 Steel Beam Design =$ 
(c)1983-2003 ENERCALC Englneerinq Software 06202.eciv:Calculations k! ,.._:.. .- 
%*A *&,+* J .& ~ , . &s&.", *.- *a *;2A*~>.:!:,:~.*.":..:atr:e>:~:?~;",..:.d?zT.~~ z ~ L > ' r . * ; " 3 , < ' 2 s s ~ " E * ~ ~ * ?  :;. . .:. 3 > m % 2 m x > 3 v 3  .&a: 2>*a+>!#~,~<,y,%2i.*:ik:~.~L* e&*>;**,7#,< j-as+dg 

Description DBI 

[General Information c o ~ T A l S c - 9 ~ ~ .  1997 UBC, 2003 IBC~ENFPAE\+ 
La- ".p--:; *%d W ~ X V ~ T T X ~ ~ ~ X  -'--"TV %sz7T-%-zT?--& * d A , --- - 

~ ~ ~ ~ . - ~ * $ - - - ~ - ~ % ~ ' ~  *. -~"Axd%d > 

Steel Sect ion : W16X36 FY 50.00ksi 
Plnned-P~nned Load Duration Factor 1 00 

Center Span 23 67 ft Bm Wt. Added to Loads Elastic Modulus 29,000.0 ksi 
Left Cant. 0.00 ft LL & ST Act Together 
Right Cant 6.00 ft 
Lu : Unbraced Length 6.00 ft 

- - -. - - 

Distr~buted Loads LLe#A<. ‘,&.LLB2%-E" < .- . '%;#&L<A$.&~ L' - = a e f  - , -.<. s t  G % T f i ?  .* A* * < % + s z Z 7 s - - -  - 
# 7  # 1 # 2  # 3 # 4  # 5 # 6 

DL 0.405 0.090 0.230 0.090 kift 
LL 0.31 5 0.105 0.1 05 0.105 kif t  
ST kift 
Start Location 10.330 20 833 23 670 ft 
End Location 10.333 20.830 23.670 29.670 ft 

# lr----w-vJ 
# 2 # 3  # 4 # 5 # 6 # 7  

Dead Load 1.040 2.330 k 
Live Load 1.330 2.560 k 
Short Term k 
Location 10.330 23.670 ft 

(. . . 

Static Load Case Governs Stress 
Span = 23.67ft, Fy = 50.0ksi, Left Cant. = O.OOft, Right Cant. = 6.00ft 
ned, Lu = 6.OOft, LDF = 1.000 

Actual Allowable 1 Moment 
- 

44.754 k-ft 155.375 k-ft Max. Deflection -0.318 in 
fb : Bending Stress 9.505 ksi 33.000 ksi 

fb l  Fb 
LengthIDL Defl 1,194.6 : 1 

0.288 : 1 
Lenqth/(DL+LL Defl) 611.6 : 1 

8.239 k 93.574 k 
fv : Shear Stress 1 Shear 1.761 ksi 20.000 ksi 

1 f v l  Fv 0.088 : 1 
! 
I. .- I 

[force & Stress Summary 
<<-These columns are Dead + Live Load placed as noted -->> 

DL LL LL+ST L L LL+ST 
Maximum Only @ Center (3 Center @ Cants @ Cants 

Max. M + 44.75 k-ft 23.47 44.75 22.65 k- ft 
Max. M - -2.27 -2.27 -4.1 6 k-ft 
Max. M @ Left k- ft 
Max. M @ Right -2.27 -2.27 -4.16 k-ft 

Shear @ Left 8.24 k 4.55 8.24 
Shear @ Right 5.42 k 3.12 5.42 

Center Defl. -0.31 8 in -0.167 -0.318 -0.318 -0.1 58 -0.158 in 
Left Cant Defl 0.000in 0.000 0.000 0.000 0.000 0.000 in 
Right Cant Defl 0.235 in 0.121 0.235 0.235 0.104 0.104 in 

... Query Defl @ 0.000 ft 0.000 0.000 0.000 0.000 0.000 in 

Reaction @ Left 8.24 4.55 8.24 8.24 4.47 4.47 k 
Reaction @ Rt 11.07 6.21 11.07 11.07 9.48 9.48 k 

Fa calc'd per Eq. E2-I, K"Ur < Cc 
I Beam Passes Table 85.1, Fb per Eq. F1-I, Fb = 0.66 Fy 
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Gren ie r  Engineering, Inc. Title : S~lverbell National Guard Job # 06202 

451 5 S. McCl in tock  D r  Suite 21 1 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06 
Description : 

Tempe,  Ar izona 85282 
(480) 831-1 170 Fax: (480) 831-1 136 Scope : 

-- --- -- - - - - 

10 
80006- 

User KW 0605362. Ver 5 8 o 1 D~C-2003 Steel Beam Design 

Description 

Plnned-P~nned Load Duration Factor 1 .OO 
Center Span 13.00 ft Bm Wt. Added to Loads Elastic Modulus 29,000 0 ksi 
Left Cant. 0 00 ft LL B ST Act Together 
R~ght Cant 5 0 0  ft 
Lu . Unbraced Length 5.00 ft 

-- - 

# 1 # 2 # 3 # 4 # 5 # 6 # 7 
DL 0.175 klft 
LL 0.205 k/ft 
ST klft 
Start Locat~on ft 
End Location ft 

Beam OK I 
Static Load Case Governs Stress 1 

'on, Span = 13.00ft, Fy = 46.0ksi, Left Cant. = O.OOft, Right Cant. = 5.00ft 
d. Lu = 5.00ft. LDF = 1.000 1 

Actual Allowable 
Moment 7.158 k-ft 14.812 k-ft Max. Deflection -0.374 in 

fb : Bending Stress 13.339 ksi 27.600 ksi 
fb I Fb 0.483 : 1 

LengthIDL Defl 1,117.5 : 1 
Lengthl(DL+LL Defl) 333.7 : 1 

Shear 2.730 k 38.41 9 k 
fv : Shear Stress 1.308 ksi 18.400 ksi 

f v I F v  0.071 : 1 

<<-- These columns are Dead + Live Load placed as noted -->> 

Max. M + 
Max. M - 
Max. M @ Left 
Max. M @ Right 

Shear @ Left 
Shear @ Right 

Center Defl. 
Left Cant Defl 
Right Cant Defl 

... Query Defl @ 

Reaction @ Left 
Reaction @ Rt 

Maximum 
7.1 6 k-ft 

2.37 k 
2.73 k 

-0.374 in 
0.000 in 
0.360 in 
0.000 ft 

2.37 
4.89 

LL 
@, Center 

7.16 
-2.34 

-2.34 

2.37 
2.73 

-0.374 
0.000 
0.360 
0.000 

2.37 
3.67 

LL+ST 
@ Center 

-0.374 
0.000 
0.360 

0.000 

2.37 
3.67 

LL 
@ Cants 

1.89 
-4.90 

-4.90 

0.84 
1.93 

-0.062 
0.000 

-0.157 
0.000 

0.84 
3.56 

LL+ST 
@ Cants 

k-ft 
k-ft 
k-ft 
k -ft 

k 
k 

-0.062 in 
0.000 in 

-0.157 in 
0.000 in 

0.84 k 
3.56 k 

Fa calc'd per Eq E2-1, K*Ur < Cc 

Depth 6.000 in Weight 12.33 #/ft 
Web Thick 0.174 in I xx 19.300 in4 

Width 5.000 in lYY 14.600 in4 

Flange Th~ck 0.174 in Sxx 6.440 ln3 
Area 3 63 1n2 SYY 5.840 in3 

Rt 2.500 in R-xx 2.310 in 

Values for LRFD Des~gn . . R-YY 2.010 in 

J 26.300 in4 Zx 7.620 ln3 

Cw 9 76 rn6 ZY 6.730 1n3 



Grenier Engineering Inc. Title : S~lverbell Nat~onal Guard Job # 06202 

4515 South McClintock Dr. #211 Dsgnr: Mark Medlna Date: 3 53PM, 16 AUG 06 
Description : 

Tempe, AZ 85282 
Ph: (480) 831-1170 Scope : 
Fx: (480) 831-1 136 

1 r 
ev 5BOOZT;t -- 

User KW 0605362. Ver 5 8 0. I-Dec 2003 
c): 983-2003 ENERCALC Eng~neerlng Software Cp Multi-Span ~ h b e r  Beam 

-sTrd7T>Y-%&*#*%,.,%,% drn1%0&2 "A,- ' ' z -  8 E*& n 3 m z i .  c "- z4-*-- ~ Z r n ~ ~ ~ ~ '  . ". ' ,  ~ ~ - ? m % i s ~ ~ : -  
Description DB3 

p n e ; ~  Information Code Ref: 1997/2001 NDS, 2000/2003 IBC, 2003 NFPA 5000. Base allowables a m b  
~ C T G Z W * - ~ ~ F ~ ~ ~  r~ -*:,*aaxcT7A . " 2 P> 9 ? ,-  - *  - '- %*w><,L ' --, 4% **&S , 5:-L > ~ B X T T - - E S * E % + * + ' ' P  a 3d "%a?:MX. e d % - * > r d  

Doualas Flr. 24F - V8 Fb : Bas~c Allow 2 400.0 DSI Elast~c Modulus 1.700 0 ksi 
spa is  considered Continuous Over Support Fv : Basic Allow '240.0 bsi Load Duration Factor 1.250 

/ Timber Member Information 
b7*= <Lk. &~Jy,z~*~*~<~~+~*~4#;,d~~*,~>~t,#~>:;,.~.3; ?,,< ,*:-.. ,A ..*. ..c.-: * .,*....-.;- . ,.".. ;: .*a*,,.d. ~ ,--.: -,.. ' . .~ ,. ..... :. ,.,..~...=,ssu ...- .... ~mw- .ai,~~Z<~>&~~& 

Description I Span I Span 2 

Span 
Timber Section 

Beam Width ~n 
Beam Depth ~n 
End Fixity 
Le: Unbraced Length ft 
Member Type 

Live Load 
Start 
End 

6.750 6.750 
24.000 24.000 
Pin - Pin Pin - Pin 

2.00 2.00 
GluLam GluLam 

I 

Max @ Left End 
Max @ Right End 

b : Actual 
Fb : Allowable 

Bending OK Bending OK 

Shear @ Left 
Shear @ Right 

fv : Actual 
Fv : Allowable 

Moment 
Shear 
Deflection 

Live Load Used This Span ? 
Dead Load #/i? 

Live Load #/ft 

Dead Load #/ft 

Yes Yes 
457.00 457.00 
322.00 322.00 

1 15.00 



Gren ie r  Eng ineer ing  Inc. Title : S~lverbell Nat~onal Guard Job # 06202 

4515 S o u t h  M c C l i n t o c k  Dr. #211 Dsgnr: Mark Medina Date: 9 37AM, 16 AUG 06 
Description : 

Tempe,  AZ 85282 
Ph: (480) 831-1 170 Scope : 
Fx: (480) 831-1 136 

/2 
ev 5mo- - - 

User KW-0605362. Ver 5 8 0. 1 Dec-2003 
c)1983-2003 ENERCALC Eng~rleer~ng Software 

General Timber Beam 
06202 ecw Calculal~oiis 

1 AT--- > - v- - w ~ % n F 4 v n a - + - s 2 s b x > ~ *  

Description DB4 

-. - 

E a L ~ n f o r m a t i o n  Code Ref 199712001 NDS. 200012003 IBC. 2003 NFPA 5000. Base allowables are user deflnedb 
L- T - ~ ~ ~ ~ ~ ~ * y - - - , - -  ..* - v - " - w - - - -  - > > * L >  A -  A%,*> - .n- m:. - ' A ~ ? ~ = ' T ~ ~ ~ & ~ L % ; . ~ r  *- ---- > * < ' # * ~ < ~ " ~ ~ - T - - ~ ~ ~ ~ ~  .--'. a 

Section Name 5.125~12 Center Span 13.00ft . . . .Lu 200 ft 
Beam Width 5 125 in Left Cant~lever ft . . . . .  Lu 000 ft 
Beam Depth 12 0001n Right Cant~lever ft . . . . .Lu 0.00 ft 
Member Type GluLam Douglas Fir, 24F - V8 
Bm Wt. Added to Loads Fb Base Allow 2,400.0 psi 
Load Dur. Factor 1.250 Fv Allow 240.0 psi 
Beam End F ~ x ~ t y  Pin-Pin Fc Allow 650.0 psi 
Wood Density 35.000 pcf E 1,700 0 kst 

- - 

Full Length Uniform ~ o a d s  12 
L";Ei **&2*d6&2; *G,*sB+ *#A> * ...; ~.&$a&** ;<>A $,C~Z $. s>: : z :~?-~*~~>.  .. ;*6~*~&,*:*yf&.A'e:":*a~& ><I*.... ::>7 ...i- .?Ae:*4-&&*~~:.~:~" ~ ~ ~ ~ ~ z ~ ~ ! > s ~ ~ ~ ~ ~ ~ e ~ ~ ? ~ ~ f i ~ ~ & ~ ~ * . w ~ ~ ~ ~ * ~ ~ ~ ~ ~ a : ~ ~ ~ ~ ~ ~ ~ . s ~ i ~ ~ * a ~ > > . 7 ~ ? , & < ~ ~ z ~ ~ ~ ~  

Center DL 122.00 #Ift LL 144.00 #/ft 
Left Cantilever DL 
Right Cantilever DL 

Max Stress Ratio 0.194 : 1 
Maximum Moment 5.9 k-ft Maximum Shear * 1.5 2.3 k 

Allowable 30.6 k-ft Allowable 18.5 k 
Max. Positive Moment 5.94 k-fi at 6.500ft Shear: @ Left 1.83k 
Max. Negative Moment 0.00 k-ft at 0.000 ft @ Right 1.83 k 

Max @ Left Support 0.00 k-ft Camber: @ Left 0.000 in 
Max @ Right Support 0.00 k-ft @ Center 0.1 05 in 

Max. M allow 30.64 @ Right 0.000 in 
Reactions ... 

579.03 psi fv 37.77 psi Left DL 0.89 k Max 1.83 k 
2,989.57 psi Fv 300.00 psi Right DL 0.89 k Max 1.83 k 

~ef lect ion -0.070 in -0.144 in Deflection 0.000 in 0.000 in 
... Location 6.500 ft 6.500 ft ... LengthIDefl 0.0 0.0 
... LengthIDefl 2,224.0 1,084.08 Right Cantilever ... 

Camber ( using 1.5 * D.L. Defl ) ... Deflection 0.000 in 0.000 in 
@ Center 0.1 05 in ... LengthIDefl 0.0 0.0 
@ Left 0.000 in 
@ Right 0.000 in 

Bending Analysis 
Ck 19.306 Le 4.118 ft Sxx 123.000 in3 Area 61.500 in2 

@ Center 
@ Left Support 
@ Right Support 

Shear Analysis 
Design Shear 
Area Required 
Fv: Allowable 

Bearing @ Supports 
Max. Left Reaction 
Max. Right Reaction 

4.753 CI 
Max Moment 

5.94 k-ft 
0.00 k-ft 
0.00 k-ft 

@ LeftSupport 
2.32 k 

7.743 in2 
300.00 psi 

0.997 
Sxx Req'd Allowable fb 

23.82 in3 2,989.57 psi 
0.00 in3 3,000.00 psi 
0.00 in3 3,000.00 psi 

@ Right Support 
2.32 k 

7.743 in2 
300.00 psi 

Bearing Length Req'd 
Bearing Length Req'd 



Grenier  Engineer ing,  Inc. Title : S~lverbell Natlonal Guard Job # 06202 

4515 S. McCl intock D r  Su i te  211 Dsgnr: MarkMedlna Date: 3 16PM, 17 AUG 06 
Description : 

Tempe, Ar izona 85282 
(480) 831-1170 Fax: (480) 831-1 136 Scope : 

-- - -- - 

13 
- 

5 8 0. I-Dec 2003 
LC Eng~neering Software 

Steel Column 
y.m7 F & r " w - T d T +  * , ,--<=->m-n-- 7-?-7-#7r-~-~#-- * - --T.------ "G"eTq'w,' & A . ,- 

Description DC1 At DBI 

- -- - - -- 

G e n e r a ~  Information Code Ref. AISC 9th ASD, 1997 UBC. 2003 IBC. 2003 NFPA 5 3  
* , -.*&p?k=" , :< t -2aT-W -T.--%=7=TrT --L- +' > ' " '-b, dm - ~' "r& T ~ ~ * V ~ ~ ,  *-x.,=-a-- s- ?-:-"-T- r2=,? * .d.--=TzTz ..I.-* 

Steel Section HSS5X5X114 FY 46 00 k s ~  X-X S~desway : Restrained 
Durat~on Factor 1.000 Y-Y Sidesway . Restrained 

Column Height 12.500 f? Elastic Modulus 29,000.00 ks~ 

End Fixity Pin-Pin X-X Unbraced 12.500 ft Kxx 1 .OOO 

Live & Short Term Loads Cornblned Y-Y Unbraced 12 500 ft KYY 1 .OOO 

p a d s  
-2- 

--*- - >&*w-, '" ' ~ * * L % - T * - - - d T * ~ z < w c ~ ~ m - " ~ ~ ~ ~ - T T # % ~  :a \ '-z 
Axial Load ... 

Dead Load 4 55 k Ecc. for X-X Axis Moments 0.000 rn 
L~ve  Load 8 24 k Ecc. for Y-Y Axis Moments 0 000 ~n 
Short Term Load k 

-- 

14, Height = 12.50ft, Axial Loads: DL = 4.55, LL = 8.24, ST = O.OOk, Ecc. = 0.000in 

Unbraced Lengths: X-X = 12.50ft. Y-Y = 12.50ft 
Combined Stress Ratios Dead Live -- DL + LL DL + ST + (LL if Chosen) 

AlSC Formula H I  - 1 0.1611 0.1611 

AlSC Formula H I  - 2 0.1 078 0.1078 

AlSC Formula H I  - 3 0.0573 0.1 038 

XX Axis : Fa calc'd per Eq. E2-1, Kkblr < Cc 
W Axis : Fa calc'd per Ea. E2-1, M*Ur < Cc ~-s?=es 

I-- &--,<. -ad -*: yr 

Allowable 8 Actual Stresses Dead DL + LL DL + Short 

Fa : Allowable 18.47 ksi 18.47 ksi 18.47 ksi 18.47 ksi 
fa : Actual 1.06 ksi 1.92 ksi 2.97 ksi 2.97 ksi 

Fb:xx : Allow [F3.1] 

fb : xx Actual 

27.60 ksi 27.60 ksi 27.60 ksi 27.60 ksi 

0.00 ksi 0.00 ksi 0.00 ksi 0.00 ksi 

Fb:yy : Allow [F3.1] 27.60 ksi 27.60 ksi 27.60 ksi 27.60 ksi 

fb : yy Actual 0.00 ksi 0.00 ksi 0.00 ksi 0.00 ksi 

W ~ E % * ~ ~ ~ ~ ~ ~ A * ~ W S ~ ~ ~ ~ ~ & W ~ ~ * -  w* 

F'ex : DL+LL 24,696 psi 0.60 Cb:x DL+LL 1 .OO 

F'ey : DL+LL 24,696 psi Cm:y DL+LL 0.60 Cb:y DL+LL 1 .OO 

F'ex : DL+LL+ST 24,696 psi Cm:x DL+LL+ST 0.60 Cb:x DL+LL+ST 1 .OO 

F'ey : DL+LL+ST 24.696 psi Cm:y DL+LL+ST 0.60 Cb:y DL+LL+ST 1 .OO 

Max X-X Axis Deflection 0.000in at 0.000 ft Max Y-Y Axis Deflection 0.000in at 0.000 fl 
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Grenier Engineering, Inc. Title : S~lverbell Nattonal Guard Job # 06202 

4515 S. McClintock Dr Suite 211 Dsgnr: Mark Medrna Date: 3.1 6PM, 17 AUG 06 
Description : 

Tempe, Arizona 85282 
(480) 831-1 170 Fax: (480) 831-1 136 Scope : 

-. 
T"ZT758UUFT - 

User KW-0605362. Ver 5 8 0, 1-Dec-2003 
(c)1983-2003 ENERCALC Eng~neerlng Soflware 

Steel C ~ l u m n  Base Plate 
06202 ecw Calculat~ons 

- I  jf .- . i ar s u a u m  r wra-w~l"fix~ *i ; b # + x ~ ~ ~ s - : & x ~ ~ ~  - --w a . O ~ P < % + -  . -. 'v "s S L X ~  <A 

Description ~ a g   lar rat DCA 

-- 

I General Information 
-- 

Loads Steel Section HSS5x5x114 

Axial Load 8.24 k 

X-X Axis Moment 0.00 k-ft 

Plate Dimensions 
Plate Length 12.000 in 
Plate Width 12.000 in 
Plate Thickness 0.000 in 

Support Pier Size 
Pier Length 48.000 in 
Pier Width 48.000 in 

Concrete Bearing Stress Bearing Stress OK 
Actual Bearing Stress 57.2 psi 

Allow per AC1318-95, A3.1 1 = 0.3 * f 'c Sqrt(AZIA1) LDF 1,500.0 psi 1 Allow per AlSC J9 1,750.0 psi 

I Plate Bending Stress Thickness OK 
I Actual fb 19,531.9 psi I Max Allow Plate Fb 27,000.0 psi 

I Tension Bolt Force Bolt Tension OK 
I Actual Tension 0.000 k 1 Allowable 5.500 k 

Section Length 
Section Width 
Flange Thickness 
Web Thickness 

Allowable Stresses 

Concrete f c  
Base Plate Fy 
Load Duration Factor 

Anchor Bolt Data 
Dist. from Plate Edge 
Bolt Count per Side 
Tension Capacity 
Bolt Area 

2.500.0 psi 
36.00 ksi 
1 .ooo 

Baseplate OK 

Full Bearing : No Bolt Tension 



Grenier Engineering, Inc. Title : S~lverbell National Guard Job # 06202 

4515 S. McClintock Dr Suite 211 DSgnr: Mark Medlna Date: 3: 16PM, 17 AUG 06 
Description : 

Tempe, Arizona 85282 
(480) 831-1 170 Fax: (480) 831-1 136 Scope : 16 

- R K 5 8 T T W 2  --^-- 

User KW-0605362, Ver 5 8 0, 1 D~C-2003 General Footing ~ n a l y r i s  8 Design page 1 
(c)1983 2003 ENERCALC Engineerlng Software 06202 em Calculal~ons rf 

.,*- SPA. &Sz#z#-a.--a.--a.* - 
" 8 * 7 , &  . " A  6 " * s = - Y - - L  '. - F x W z i Z 3 , ~ 4 4  

G r i i t i g n  Footing ~r 
- 

Code Rei: ACI 318-02, 1997 UBC, 2003 IBC, 2003 NFPA 

Dimensions ... L;.i.-"S' Z*VAII > - 7 s ! !  - i . * - - x - m K r w T  , 

Short Term Increase 1.000 W~dth along X-X Axis 3.000 ft 
Selsm~c Zone 2 Length along Y-Y Axis 3.000 ft 

Footing Th~ckness 12.00 in 
L~ve  8 Short Term Combined 

Col Dim. Along X-X Axis 5.00 in 
f c 2,500 0 PSI Col Dim. Along Y-Y Axis 5 00 ~n 

FY 40,000.0 PSI Base Pedestal Height 0.000 ~n 

Concrete Weight 

Overburden Weight 

145.00 pcf 

0.00 psf 
Min Steel % 0.0014 
Rebar Center To Edge Distance 3.50 in 

1 Loads 
- - T C ; ~ 7 i ; ; . z n ~ ~ & Q K u ~ ~ ~ "  x + w s m m v  .2 z .  *- A 

Applied Vertical Load ... 
Dead Load 4.550 k . ecc along X-X Axis 0.000 rn 
Live Load 3.690 k ... ecc along Y-Y Axis 0 000 ~n 
Short Term Load k 

Creates Rotation about Y-Y Axis Creates Rotation about X-X Axis 
Applied Moments ... (pressures @ left & right) (pressures @ top 8 bot) 

Dead 1-oad k- ft k-ft 
Live Load k-ft k- ft 
Short Term k-ft k-ft 

Creates Rotation about Y-Y Axis Creates Rotation about X-X Axis 
Applied Shears ... (pressures @ left 8 r~ght) (pressures @ top 8 bot) 

Dead Load k k 
Live Load k k 
Short Term k k 

Footing Design OK] 

1.00ft x 3.00ft Footing, 12.0in Thick, wl Column Support 5.00 x 5.00in x O.Oin high 1 ,  
DL+LL DL+LL+ST Actual -- Allowable 

Max Soil Pressure 1,060.6 1,060.6 psf Max Mu 1 .I 72 
Allowable 2,000.0 2,000.0 psf Required Steel Area 0.259 

"X' Ecc, of Resultant 0.000 in 0.000 in 
"Y' Ecc, of Resultant 0.000 in 0.000 in Shear Stresses .... Vu - Vn * Phi 

I-Way 7.846 85.000 psi 
X-X Min. Stability Ratio No Overturning 1.500 :I 2-Way 23.797 170.000 psi 
Y-Y Min. Stability Ratio No Overturning 

Two-Way Shear 
One-Way Shears ... 

Vu @ Left 
Vu @ Right 
Vu @ Top 
Vu @ Bottom 

Moments 
Mu @ Left 
Mu @ Right 
Mu @ Top 
Mu @ Bottom 

23.80 psi 

7.85 psi 
7.85 psi 
7.85 psi 
7.85 psi 

ACI C-I 
1.17k-ft 
1.17k-ft 
1.17 k-ft 
1 .I 7 k-ft 

17.85 psi 

5.88 psi 
5.88 psi 
5.88 psi 
5.88 psi 

ACI C-2 
0.88 k-ft 
0.88 k-ft 
0.88 k-ft 
0.88 k-ft 

7.71 psi 

2.53 psi 
2.53 psi 
2.53 psi 
2.53 psi 

ACI C-3 
0.38 k-ft 
0.38 k-ft 
0.38 k-ft 
0.38 k-ft 

170.00 psi 

85.00 psi 
85.00 psi 
85.00 psi 
85.00 psi 

Ru / Phi 
18.0 psi 
18.0 psi 
18.0 psi 
18.0 psi 

As Req'd 
0.26 in2 per ft 
0.26 in2 per ft 
0.26 in2 per ft 
0.26 in2 per ft 
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Gren ie r  Engineer ing,  Inc. Title : S~lverbell National Guard Job # 06202 

4515 S. McCl in tock  D r  Sui te  211 Dsgnr: Mark Medrna Date: 3.16PM. 17 AUG 06 
Description : 

Tempe,  Ar i zona  85282 
(480) 831 -1 170 Fax: (480) 831-1 136 Scope : 

- -- --- -- 

c)1983-2003 ENERCALC Englneerlng Software 
Steel Column 

06202 ecw Calculat~ons 

DC2 at DB3 
: ~ ~ > 2 6 z i L ~ ~ 2 - P 7 - - 2  * s' 7-ThWaM?TV--*7m--LWmm~a,:  r <2&9&~%ZATW-"ZXK'TERK 

Description 

--- - 
Code Ref. A g g t h  ASD, 1997 UBC, 2003 IBC, 2003 NFPA 5000 

Steel Section HSS5X5X114 FY 46 00 ksr X-X Sidesway : Restra~ned 
Durat~on Factor 1 000 Y-Y Sidesway : Restra~ned 

Column Height 21 000 ft Elast~c Modulus 29,000.00 ksr 
End Flxlty Pin-Pin X-X Unbraced 21.000 ft Kxx 1 .OOO 

Lrve & Short Term Loads Combtned Y-Y Unbraced 21 000 ft KYY 1 .OD0 

1 Loads 

Axial Load ... 
I A ,  2 -  " 1 '  . >  - -  ' 

Dead Load 14.10 k Ecc. for X-X Axis Moments 0.000 in 
Live Load 1000 k Ecc. for Y-Y Axis Moments 0.000 ~n 
Short Term Load k 

-- 

Column Design OM 
Section : HSS5X5X114, Height = 21.00ft, Axial Loads: DL = 14.10, LL = 10.00, ST = O.OOk, Ecc. = 0.000in 1 
Unbraced Lengths: X-X = 21.00ft, Y-Y = 21.00ft 

Combined Stress Ratios Dead DL + LL DL + ST + (LL if Chosen) 

AlSC Formula H I  - 1 0.3748 0.2658 0.6406 0.6406 

AlSC Formula H I  - 2 0.1188 0.0843 0.2031 0.2031 

AlSC Formula H I  - 3 

XX h i s  : Fa calc'd per Es. E2-2, K*Llr > Cc 
W Axis : Fa calc'd ~ e r  Eq. €2-2. K*Ur > Cc 

, * ~ ~ * & ~ x  

Allowable & Actual Stresses Dead Live DL + LL DL + Short 
Fa : Allowable 8.75 ksi 8.75 ksi 8.75 ksi 8.75 ksi 
fa : Actual 3.28 ksi 2.33 ksi 5.61 ksi 5.61 ksi 

Fb:xx : Allow [F3.1] 

fb : xx Actual 

Fb:yy : Allow [F3.1] 

fb : yy Actual 

30.36 ksi 30.36 ksi 30.36 ksi 30.36 ksi 

0.00 ksi 0.00 ksi 0.00 ksi 0.00 ksi 

30.36 ksi 30.36 ksi 30.36 ksi 30.36 ksi 

0.00 ksi 0.00 ksi 0.00 ksi 0.00 ksi 

F'ex : DL+LL 8,750 psi Cm:x DL+LL 0.60 Cb:x DL+LL 1 .OO 
F'ey : DL+LL 8,750 psi Cm:y DL+LL 0.60 Cb:y DL+LL 1 .OO 

F'ex : DL+LL+ST 8,750 psi Cm:x DL+LL+ST 0.60 Cb:x DL+LL+ST 1 .OO 
F'ey : DL+LL+ST 8,750 psi Cm:y DL+LL+ST 0.60 Cb:y DL+LL+ST 1 .OO 

Max X-X Axis Deflection 0.000 in at 0.000 ft Max Y-Y Axis Deflection 0.000 in at 0.000 ft 
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Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202 

4515 S. McClintock Dr Suite 21 1 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06 
Description : 

Tempe, Arizona 85282 
(480) 831-1 170 Fax: (480) 831-1 136 Scope : 7-6 

Steel Column Base Plate 
06202.er.w:CalcuIations 3 :I 

-T~~z;~~a,~#:m;,~x#i;~~:"J"~&* ..,. ,P,, ", :,,:, :':& :$ :~~<2~*:,~~~.:,j3~~.;e&~~~~:.~>~,. >,9:J<,? ,,<, < ,$,. 3 

Description Base plate for DC2 

Code Ref : AISC 9% Ed ASD, 1 9 9 7 ~ ~ 2 0 0 3  IBC, 2003 NFPA- 
_ _ * _ _  .~x.,i.r# ~ ~ ~ ~ ; ~ ~ , , ! : * ~ ~ > ~ ~ & ~ * g ~ ~ 4 a a ~ ! ~ ~ # ~ ~ ~ . 3 ; ~ ~ ~ ? 4 ~ 7 ~ : Y ~ Y : : ~  <.:<t.;--T.: ~ ~ ~ ~ 7 > 7 +  ~*~~~,.,~"::~~:& 

Loads Steel Section HSS5x5x114 

Axial Load 29.20 k 

X-X Axis Moment 0.00 k-ft 

Plate Dimensions 
Plate Length 12.000 in 
Plate Width 12.000 in 
Plate Thickness 0.000 in 

Support Pier Size 
Pier Length 48.000 in 
Pier Width 48.000 in 

Section Length 
Section Width 
Flange Thickness 
Web Thickness 5.000 in 

Allowable Stresses 

Concrete f c 2,500.0 psi 
Base Plate Fy 36.00 ksi 
Load Duration Factor 1 .OOO 

Anchor Bolt Data 
Dist. from Plate Edge 
Bolt Count per Side 

Concrete Bearing Stress Bearing Stress OK 
Actual Bearing Stress 202.8 psi 

Allow per AC1318-95. A3.1 
= 0.3 ' f'c ' Sqrt(A2lAl) ' LDF 1,500.0 psi 

Allow per AlSC J9 1,750.0 psi 

Tension capacity 
Bolt Area 

Baseplate OK 

Full Bearing : No Bolt Tension 

1 Plate Bending Stress Thickness OK / Actual fb 24,917.3 psi 
. Max Allow Plate Fb 27,000.0 psi 

Tension Bol t  Force Bolt Tension OK 
Actual Tension 0.000 k 1 Aliowable 5.500 k 
... -- 



Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202 

451 5 S. McClintock Dr Suite 21 1 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06 
Description : 

Tempe, Arizona 85282 
(480) 831-1 170 Fax: (480) 831-1 136 Scope : 2 - 1  

-- 

General Footing Analysis & Design page 1.1 
ineenng Software 06202.ec~:Calculations 

3 , . ~ : ~ & ? ~ * ~ ~ ~ , ~ 4 , m + ~ ~ ' ~ ~ j > 3 9 5 ~ ~ 4 > ~ ~ ~ ~ ~ ~ ~ ~ 5 ~ ~ ; % * , ~ : : ~ ~ ~ ~ ~ ? ~ 9  ,,9*4;,*:;- . - m : m G :  

Description Footing at DC2 

-- ---- e z  Information Code Ref. ACI 318-02,1997 UBCE~ IBC, 2003 NFPA 5 0 0 0 3  
. .  . . ! "  *G br-P x--.Sx. '; %av. +, *-rr*ep L & - ~ - ~ ~ ~ ~ * ~ " a a 7  :*, < -2 ""*>*% d ~ % ~ r T z n < b d  4 

Allowable So11 Bearing ~,oo<.o 7 Dimensions ... 
Short Term Increase 1.000 Width along X-X Axrs 4 000 ft 
Seismrc Zone 2 Length along Y-Y Ax~s 4.000 ft 

Footing Thickness 12.00 in 
Live & Short Term Comblned 

Col Dim. Along X-X Axis 5.00 in 
f c 2,500.0 PSI Col Dim. Along Y-Y Axis 5.00 rn 

FY 40,000.0 psi Base Pedestal Height 0.000 in 

Concrete Weight 
Overburden Weight 

145.00 pcf 

0.00 psf 
Min Steel % 0.0014 
Rebar Center To Edge Distance 3.50 in 

Loads 

A v ~ l i e d  Vertical Load ... . . 
Dead Load 
Live Load 
Short Term Load 

Applied Moments ... 
Dead Load 
Live Load 
Short Term 

Applied Shears ... 
Dead Load 
Live Load 
Short Term 

20.720 k 
8.500 k 

k 

Creates Rotation about Y-Y Axis 
(pressures @ left 8 right) 

k-ft 
k- ft 
k-ft 

Creates Rotation about Y-Y Axis 
(pressures @ left & right) 

k 
k 
k 

... ecc along X-X Axis 0.000 in 

... ecc along Y-Y Axis 0.000 in 

Creates Rotation about X-X Axis 
(pressures @ top & bot) 

k-ft 
k-ft 
k- ft 

Creates Rotation about X-X& 
(pressures @ top & bot) 

k 
k 
k 

I 
DL+LL DL+LL+ST Actual Allowable 

Max Soil Pressure 1,971.2 1,971.2 psf Max Mu 4.359 
Allowable 2,000.0 2,000.0 psf Required Steel Area 0.259 

"X' Ecc, of Resultant 0.0.00 in 0.000 in 
"Y' Ecc, of Resultant 0.000 in 0.000 in Shear Stresses .... - Vu Vn * Phi 

I-Way 27.826 85.000 psi 
X-X Min. Stability Ratio No Overturning 1.500 :I 2-Way 87.595 170.000 psi 
Y-Y Min. Stability Ratio No Overturning 

Two-way Shear 87.59 psi 65.70 psi 37.59 psi 170.00 psi 
One-Way Shears ... 

Vu @ Left 27.83 psi 20.87 psi 11.92 psi 85.00 psi 
Vu @ Right 27.83 psi 20.87 psi 11.92 psi 85.00 psi 
Vu @ Top 27.83 psi 20.87 psi 11.92 psi 85.00 psi 
Vu @ Bottom 27.83 psi 20.87 psi 11.92 psi 85.00 psi 

Moments ACI C-1 ACI C-2 ACI C-3 Ru 1 Phi 
Mu @ Left 4.36 k-ft 3.27 k-ft 1.87 k-ft 67.0 psi 
Mu @ Right 4.36 k-ft 3.27 k-ft 1.87 k-ft 67.0 psi 
Mu @ Top 4.36 k-ft 3.27 k-ft 1.87 k-ft 67.0 psi 
Mu @ Bottom 4.36 k-ft 3.27 k-ft 1.87 k-ft 67.0 psi 

As Reu'd 
0.26 in2 perft 
0.26 in2 perft 
0.26 in2 perft 
0.26 in2 per ft 
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Grenier Engineering Inc. Title : Silverbell National Guard Job # 06202 

4515 South McClintock Dr. #211 DSgnr: MarkMedina Date: 9:34AM, 16 AUG 06 
Description : 

Tempe, AZ 85282 
Ph: (480) 831-1170 Scope : 
Fx: (480) 831-1136 

. - 

z 'I 
Steel Beam Design 

Description DLTI 

) General Information 
-- 

Code Ref: AlSC 9th ASD, 1997 UBC, 2003 IBC, 2003 N - = . L . - d x * w m x E a W * ~ ~  2 ;  i-Lhr-2Y-T- - - .- * C4"5 +- = - L > e & W a  Tad  -"-" A,) ****--F- - ~ h ~ ~ A L - a ! ! * d ? % ~ # ~ d ~  

Steel Section : W16X36 FY 36.00 ksi 
P~nned-P~nned Load Duration Factor 1 00 

Center Span 14 00 ft Bm Wt. Added to Loads Elast~c Modulus 29,000.0 ksr 
Left Cant. 0 00 ft LL & ST Act Together 
Rlght Cant 0.00 ft 
Lu . Unbraced Length 14.00 ft  

-- - - 

2 . . . ~ 4 ~ ~ k ~ ? ~ ~ ~ ~ ~ ~ ~ ~ C ~ X i  "- $ 34a 4 t>- &a7-:h-<-&~ u -- 
# 1 # 2  # 4  

DL 1.744 
L L 0.597 
ST 
Start Location 
End Location 

Actual 
Moment 58.237 k-ft 

fb : Bending Stress 12.369 ksi 
fb 1 Fb  0.748 : I 

Shear 16.639 k 
fv : Shear Stress 3.556 ksi 

f v I F v  0.247 : I 

Allowable 
77.869 k-ft 
16.539 ksi 

67.373 k 
14.400 ksi 

Static Load Case Governs Stress Beam7 
Max. Deflection -0.158 in 
LengthIDL Defl 1.41 8.7 : 1 
Length/(DL+LL Defl) 1,062.4 : 1 

<<-- These columns are Dead + Live Load placed as noted -->> 
DL LL LL+ST LL LL+ST 

Maximum Only @ Center @ Center @ Cants @ Cants 
Max. M + 58.24 k-ft 43.61 58.24 k- f i  
Max. M - k-ft 
Max. M @ Left k- ft 
Max. M @ Right k-ft 

Shear @ Left 16.64 k 12.46 16.64 k 
Shear @ Right 16.64 k 12.46 16.64 k 

Center Defl. -0.158 in -0.1 18 -0.158 -0.1 58 0.000 0.000 in 
Left Cant Defl 0.000in 0.000 0.000 0.000 0.000 0.000 in 
Right Cant Defl 0.000 in 0.000 0.000 0.000 0.000 0.000 in 

... Query Defl @ 0.000 ft 0.000 0.000 0.000 0.000 0.000 in 

Reaction @ Left 16.64 12.46 16.64 16.64 k 
Reaction @ Rt 16.64 12.46 16.64 16.64 k 

Fa calc'd per Eq. E2-2, K'Ur > Cc 
I Beam, Maior Axis, (102,000 *Cb I Fy)".5 <= UrT <= (510,000 Cb I FyY.5, Fb per Eq. F1-6 





Header Load Table Notes 
1. Deflection limit is U360. 

2. Allowable loads have not been modified for wind or earthquake loading. 

3. Headers are made from two "boxed" or back to back members. 

4. Allowable moment, shear and web crippling are based on twice the capacity of a single member. The moment of 
inertia is based on twice the value of the single member. 

5. Bearing length for web crippling = 1" minimum. 

6. Values are for unpunched members. 

7. Members are assumed adequately braced for bending. 

8. Allowable loads are for simply supported headers with uniform bending loads only. 

Boxed Header Back-to-Back Header 

Header Allowable Uniform Loads (Ibift) 

"en Web stiffeners required at each support 
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Grenier Engineering Inc. 
4515 South McClintock Dr. #211 
Tempe, AZ 85282 
Ph: (480) 831-1170 
Fx: (480) 831-1 136 

Title : Silverbell National 
Dsgnr: Mark Medina 
Description : 

Scope : 

8.0. 1-Dec-2003 
Enaineerina Software 

Masonry I1 Design 

Job # 06202 
Date: 5:29PM, 16 AUG 06 

. , 
I *4&5*2, & : X . : & ~ ~ ~ . ~ , ~ ~ ~ ~ * T ~ ~ ~ ~ ; ~ : ~ ~ ~ " * ~ ~ ? ~ ~ ~ ; ~ ~ > > ~ & > * . / ~ , > ; : < ~ ~ ~ .  . ~ ~ ~ ~ 3 x ~ & ~ : ~ ~ ~ : ~ ~ * ~ m ~ ~ ~ + / L , ~ . : ~ > ~ : ~ ~ & ~ * ~ ~ ~ ~ > ~ ~ ~ ~ ~ ~ ~  

Description DW1 

- - -- I General Information 
-3.b *-z----<-- A < A m - q - - z  *h*=&?j-- --- S - T - Y ~ T *  A*s . ----3iPA~&**~\.k.%- A- w~W 2 7 . 2 ~  Sersmic Factor f m  1,500.0 PSI 

Parapet He~ght 4.75 ft Calc of Em = f m  * 900.00 Fs 24,000 0 PSI 

Durat~on Factor 1.000 Specral lnspect~on 
Thrckness 12.0 in Wall Wt Mut. 1.000 Grout @ Rebar Only 
Rebar Srze 6 Normal Werght Block 
Rebar Spacrng 16 in Equivalent 
Depth to Rebar 5.750 rn @ Center Solrd Thickness 8.500 in 

L o a d s  
- 

e&-rb - -&e%ts~ ." -, - - - -3"- - - \ *-V*%Y= dt-%bsdAA*s&~4 iW ACA + &d<#MJi% - < . -*- 
Unrform Load Concentnc Axral Load Wind Load 23 400 psf 

Dead Load 508.000 #/ft Dead Load 0.000 #/ft 
Live Load 597.000 #/ft Lrve Load 0.000 #/ft 
Load Eccentricity 9.310 ~n Roof Load 
Roof Load 

- 

' Design values L :mza*<dx* . , Pask>*>& ,&,:-?;***=:** . zz- *ZS&GS& *ssa>x* 
E 1,350,000 psi Rebar Area 0.330 in2 nP 0.10274 j 0.87932 
n :  E s I E m  21.481 Radius of Gyration 3.605 in k 0.36205 2 / kj 6.28222 
Wall Weight 103.000 psf Moment of Inertia 1,325.390 in4 

Max Allow Axial Stress = 0.25 f m  (1-(h/140r)A2) * Splnsp 279.26 psi 
Allow Masonry Bending Stress = 0.33 f m  * Splnsp = 495.00 psi 
Allow Steel Bending Stress = 24,000.00 psi 

Axial Bending Stresses Axial 
Moment Load Ste,el Masonry Compression 

Top of Wall in# Ibs PSI psi psi 
DL + LL 10,287.6 1,594.3 6,165.7 162.9 1 5.63 
DL + LL + Wind 7,897.3 997.3 4,733.1 125.0 9.78 
DL + LL + Seismic 6,709.5 997.3 4.021.3 106.2 9.78 

Between Base B Top of Wall 
DL + LL 5,143.8 2,688.6 3,082.9 81.4 26.36 
DL + LL + Wind 16,640.2 2,091.6 9.973.2 263.5 20.51 
DL + LL + Seismic 11,329.2 2,091.6 6,790.0 179.4 20.51 

/ 21.25ft high wall with 4.75ft parapet, Normal Block w/ 12.00in wall w/#6 bars at 16.00ino.c. at center 

Max. Bending Compressive Stress . . . . . . . . .  283.99 OK 
Allowable . . . . . . . . . . . . . . . . . . . .  495.00 OK 

. . . . . . . . .  Max. Axial Only Compressive Stress 
Allowable . . . . . . . . . .  

Max Steel Bending Stress . . . . . . . . . . . . . .  

Allowable . . . . . . . . . .  

26.36 psi 
279.26 OK 

9,973.1 7 psi 

24,000.00 OM 



Grenier Engineering Inc. Title : S~lverbell Nat~onal Guard Job # 06202 

4515 South McClintock Dr. #211 DSgnr: Mark Medina Date: 5.29PM, 16 AUG 06 
Description : 

Tempe, AZ 85282 
Ph: (480) 831-1 170 Scope : 
Fx: (480) 831 -1 136 

zq 
-- 

Masonry Wall Design 
c)1983 2003 ENERCALC Eng~neering Software 06202 ecw Calculal~ons 

-. .- .--- - -- -- 

p i n a l o a d s  8 Moments 
4 '.-3z&"w~m =.Lds" *A - 3 : z G m " ~ * r ~ , ~  - w *",. $ 7" . " "-7 -- - ' : : * ' a * ' m -  " ". +*%"?-ba "?z--iz; 
Wall Weight moment @ Mld Ht 1,583 63 Ibs Wrnd Moment@ Mld Ht 14,305.52 ~n-# 

Se~sm~c Moment @ Mid Ht 8,941 57 ~n-#  
Dead Load Moment @ Top of Wall 4,729.48 ~n-# 
Dead Load Moment @ Mid Ht 2,364.74 rn-# Total Dead Load 508.00 Ibs 

Total L~ve  Load 597.00 Ibs 
L~ve  Load Moment @ Top of Wall 5,558 07 ~n-# 
LiveLoad Moment @ Mld Ht 2,779 04 ~n-#  

Max~murn Allow Moment for Applied Axial Load = 31,261 43 ~n-# 
Maximum Allow Ax~al Load for Applied Moment = 28,484.10 Ibs 



Grenier Engineering Inc. Title : Silverbell Nabonal Guard Job # 06202 

4515 South McClintock Dr. #211 Dsgnr: Mark Medlna Date: 5'29PM, 16 AUG 06 
Description : - Tempe, AZ 85282 

Ph: (480) 831-1170 Scope : 
Fx: (480) 831 -1 136 

'ED 
Masonry Wall Design 

3?"? - .: ;.' 

-- 

k e n e r a l  Information +,,,mt ,/. k- 37 ~ ~ ~ 7 ;  ,"g Rd- :: -- 
Se~sm~c Factor 0 1420 fm  1,500.0 psi 

2 2 " - a ' - a T ~ m ~ > - ' = v  - 7 : 7 7 > ~ s  '---*>*--&~~$X?A~L''>- '. ')%> : * ~ . * ~ ~  -*-k'24TA=&T 

Parapet Height OOOft Calc of Em = f m  * 900 00 Fs 24,000.0 psi 
Durat~on Factor 1 000 Special Inspection 

Thickness 8.0 ~n Wall Wt Mult 1 000 Grout @ Rebar Only 
Rebar Size 5 Normal Weight Block 
Rebar Spacing 48 in Equ~valent 
Depth to Rebar 3.81 0 in @ Center Solld Th~ckness 4.600 in 

Loads I-- ,," .. ..~..~.... .&~vA' -4. . ; , P - - z / x 5 - , - m 5 4 T  x r - - x  - , i ; - L P % \  ..- *4-A*w*rn- 

Un~form Load Concentric Axial Load Wind Load 21 000 psf 
Dead Load 327.000 #/ft Dead Load 0 000 #Kt 
L~ve Load 385 000 #/R Live Load 0.000 #/R 
Load Eccentricity 0 000 ~n Roof Load 
Roof Load 

Design Values 1- - e m  . . , . + i . ~ j ~ ~ ~ ~ a ~ ~  

E 1,350,000 psi Rebar Area 0.078 in2 nP 0.03641 j 0.921 37 
n :  E s I E m  21.481 Radius of Gyration 2.535 in k 0.23590 2 / kj 9.201 87 
Wall Weight 55.000 psf Moment of Inertia 354.81 0 in4 

Max Allow Axial Stress = 0.25 f m  (1-(h/140r)"2) * Splnsp 326.20 psi 
Allow Masonry Bending Stress = 0.33 f m  * Splnsp = 495.00 psi 
Allow Steel Bending Stress = 24,000.00 psi 

Moment Load Steel Masonry Compression 
Top of Wall in-# Ibs PSI psi psi 

DL + LL 0.0 712.0 0.0 0.0 12.90 
DL + LL +Wind 0.0 327.0 0.0 0.0 5.92 
DL + LL + Seismic 0.0 327.0 0.0 0.0 5.92 

Between Base & Top of  Wall 
DL + LL 0.0 1,005.4 0.0 0.0 18.21 
DL + LL +Wind 3,586.2 620.4 13,181.9 189.4 11.24 

70.5 11.24 

ith 0.OOft parapet, Normal Block w/ 8.00in wall w/ #5 bars at 48.00ino.c. at center 1 
Max. Bending Compressive Stress . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  Allowable 
I 

Max. Axial Only Compressive Stress . . 
Allowable . . . . . . . . . .  

Max Steel Bending Stress . . . . . . . . . . . .  

. . . . . . . . . .  Allowable 

18.21 psi 
326.20 OK 

13,181.94 psi 

24,000.00 OK 





Grenier Engineering Inc. Title : Srlverbell Natronal Guard Job # 06202 

4515 South McClintock Dr. #211 DS9nr: Mark Medina Date: 5 29PM, 16 AUG 06 
Description : 

Tempe, AZ 85282 
Ph: (480) 831-1 170 Scope : 32 

Masonry Wall Design 
- 06202 e m  Calculat~ons 5 

DW3 
page lJSI 

+ ,< h A ,L "z > a- '< "- *>a Lv* ,', , 2" :#"-w-T ;v- ~ = w - T x e p  -%--- 3 ,,"a 
Description 

I General Information Code Ref: ACI 530-02 
L - ,  P---%* *:&z%* 7 

0.1420 f m Wall Herght 23.00 ft Seism~c Factor 1,500 0 PSI 

Parapet Height 0.00 ft Calc of Em = frn * 900.00 Fs 24,000.0 psi 
Duration Factor 1 .OOO Specral Inspection 

Thickness 8.0 in Wall Wt Mult. 1.000 Grout @ Rebar Only 
Rebar Size 5 Normal Weight Block 
Rebar Spacing 16 in Equivalent 
Depth to Rebar 5.250 In @ Edge Solid Thickness 5.800 rn 

- - -- 

( Loads 
i - . ... . L . & ~ ~ * ~ ~ ~ ~ z ~ ~ * ~ ~ . ,  w*c*,***L&4 ' ........ l..;%4i.& .l̂ dW.. A X .  - >#eA%w&*2 ..A ;. ....A . ~ . A l * ~  . . A .  

Unrform Load Concentr~c Axial Load Wind Load 23.400 psf 
Dead Load 57.000 #/ft Dead Load 0.000 #/ft 
L~ve  Load 67.000 #/ft Live Load 0.000 #/ft 
Load Eccentricrty 0.000 rn Roof Load 
Roof Load 

- - 1 Design Values 73 
L;Y d: I i AL&X-~> " -a. .A - ~ b - z ~  ,*- * . ~ & ~ J & ~ ~ d a  - -. ~ ~ ~ w ~ ~ ~ - d ~ ~ ~ ~  ,Av-%** A ' ;As ,-L- * X1th-m- 

E 1,350,000 psi Rebar Area 0.233 in2 np 0.07928 i 0.891 09 
n :  Es IErn  21.481 Radius of Gyration 2.368 in k '  0.32673 2 / kj 6.86948 
Wall Weight 66.000 psf Moment of Inertia 390.21 0 in4 

Max Allow Axial Stress = 0.25 f m  (1-(h/140r)A2) * Splnsp 135.24 psi 
Allow Masonry Bending Stress = 0.33 frn * Splnsp = 495.00 psi 
Allow Steel Bendinq Stress = 24,000.00 psi 

Moment Load Steel Masonry Compression 
Top of Wall in-# Ibs PSI psi psi 

DL + LL 0.0 124.0 0.0 0.0 1.78 
DL + LL + Wind 0.0 57.0 0.0 0.0 0.82 
DL + LL + Seismic 0.0 57.0 0.0 0.0 0.82 

Between Base & Top of Wall 
DL + LL 0.0 8 83 -0 0.0 0.0 12.69 
DL + LL + Wind 18,567.9 816.0 17,071 .O 385.6 11.72 

ith 0.OOft parapet, Normal Block wl8.00in wall w/ #5 bars at 16.00ino.c. at edge 

Max. Bending Compressive Stress . . . . . . . . .  
Allowable . . . . . . . . . . . . . . . . . . . .  

Max. Axial Only Compressive Stress. . . . . . .  
Allowable . . . . . . . . . .  

12.69 psi 
135.24 OK 

Max Steel Bending Stress . . . . . . . . . . . . . .  

. . . . . . . . . .  
17,070.97 psi 

Allowable 24,000.00 OK 





Grenier Engineering Inc. Title : Srlverbell National Guard Job # 06202 

4515 South McClintock Dr. #211 Dsgnr: Mark Medina Date: 5 30PM, 16 AUG 06 
Description : 

Tempe, AZ 85282 
Ph: (480) 831-1170 Scope : 
Fx: (480) 831-1 136 3Y 

Masonry Wall Design 
Eng~neerlng Software - - ;, y ~ . . ---- ,zL-F\=z - - %-nrr,kz--," 

Description DW4 

.- 

1GeneG1 Information Code Ref: ACI 530-02 b 
I 

%A-+ *> Till <<L? *-a"&x ;,,r * - V 2 2 , B j  - ft - , ' - * ~ ~ " ~ ~ ~ ~ x - - * ~ ~ " ~ ~ ~ -  L "**'2**"x P- 'b< & ~ ' ~ - ~ i W r + ~ ? # & " ~ ~ ~ ~ ~ ~ G m *  -' : s > * - u  
Seisrnlc Factor 0.1420 f m 1,500.0 psi 

Paraoet He~aht 3 50 ft Calc of Em = frn * 900 00 Fs 24.000.0 ~ s i  - 
Duration Factor 1.000 Special Inspection 

Thickness 12.0 in Wall Wt Mult. 1.000 Grout @ Rebar Only 
Rebar Size 6 Normal Weight Block 
Rebar Spacing 16 in Equivalent 
Depth to Rebar 5.750 in @ Center Solid Thickness 8.500 in 

1 Loads 
I , #+-e%&2wd"&2- W > * ~ J A  < ----y .% + 3%Yh&**s*i*&~%-xd KaL< JGa mk- 

Unlforrn Load Concentrrc Axla1 Load W~nd ILoad 23.400 psf 
Dead Load 34.000 #/ft Dead Load 0 000 gift 
L ~ v e  Load 40.000 #lft Llve Load 0 000 #/ft 
Load Eccentricity 8.310 in Roof Load 
Roof Load 

lesisnvaiuKs- 
**>*."----AFJa# 

E 
n :  E s l E r n  21.481 Radius of Gyration 3.605 in k 0.36205 2 I kj 6.28222 
Wall Weight 103.000 psf Moment of Inertia 1,325.390 in4 

Max Allow Axial Stress = 0.25 frn (1-(h1140r)A2) Splnsp 266.03 psi 
Allow Masonry Bending Stress = 0.33 frn ' Splnsp = 495.00 psi 
Allow Steel Bending Stress = 

ad Combination & Stress Details Summa 

Axial Bending Stresses Axial 
Moment Load Steel Masonry Compression 

Top of Wall i n-# Ibs PSI psi psi 
DL + LL 614.9 434.5 368.6 9.7 4.26 
DL + LL + Wind 2,002.4 394.5 1,200.1 31.7 3.87 
DL + LL + Seismic 1,357.6 394.5 813.6 21.5 3.87 

Between Base 8 Top of Wall 
DL + LL 307.5 1,602.0 184.3 4.9 15.71 
DL + LL +Wind 17,326.6 1,562.0 10,384.5 274.4 15.31 
DL + LL + Seismic 10,882.1 1,562.0 6,522.1 172.3 15.31 

22.67ft high wall with 3.50ft parapet, Normal Block w l  12.00in wall w l#6 bars at 16.00ino.c. at center 

. . . . . . . . .  Max. Bending Compressive Stress 
Allowable . . . . . . . . . . . . . . . . . . . .  

. . . . . .  Max. Axial Only Compressive Stress 
. . . . . . . . . .  Allowable 

15.71 psi 
266.03 OK 

. . . . .  Max Steel Bending Stress 

. . . . . . . . .  Allowable 

10,384.52 psi 

24,000.00 OK 



sql 1E.SElsLZ = lualuop, pallddv JO] peol jelxy ~oll~ lunlu~xep, 
#-u[ EP' 19Z' LE = peol le!xy pa~lddy JOJ luawow ~oll~ wnw~xey\l 

#-ul oz 991 1~ PIN @ iuawop, peoiahli 
#ul OP ZEE lle~ 40 do1 @ lualuop, peol ah11 

S~I 00.0~ peoi ah11 lelol 
sql 00 PE peoi peas lei01 #ul LZ'LPL IH PIN @ lualuow peoi peas 

#-ur PS ZBZ II~M 40 do1 @ luawop, peoi peas 
#-ul 66'EPL'O 1 1~ p!p, @ luawop, 31ws1as 
#-ul OZ 681'Lt 1H P!A @ 1uawoN PulM sql LO BZS' 1 (7% -- ".* :, ,*-LA "" j" - 

1H PIW @ 1uaUJo"J 14613~ lleM 
, dz""",. ".' -x w<,&r*""F. 

sluawoyy p speol leu!j 



Grenier Engineer ing  Inc. Title : Srlverbell Natlonal Guard Job # 06202 

4515 South McClintock Dr. #211 Dsgnr: Mark Medlna Date: 5 52PM, 16 AUG 06 
Description. 

Tempe ,  AZ 85282 
Ph: (480) 831-1170 Scope : 
Fx: (480) 831-1 136 

3Q 
-- 

c)1983-2003 ENERCALC Englnecnng Software 
Masonry Wall Design 

06202 ecw Calculat~ons 

DW5 
-, a- 3 '%.- -- * *> :-:- " 2-&#%, ~ $ 5  "." -- -, 8 -7 5Ks:T?m3? e: c "A- 

Description 

Code Ref: ACI 530-02 
zs- - ~ ~ - ~ ~ - , - m ~ - ~ m ~ ~ ~ ~ T ~  ' " ' ----- '--"-m8%v-- - -:*s%zssh%%*~*;2 

Wall Helght 22.67A Se~srn~c Factor 0 1220 frn 1,500.0 psi 
Parapet Height 350A Calc of Em = frn * 900.00 Fs 24,000.0 psi 

Duratron Factor 1 000 Speclal Inspect~on 
Thickness 8.0 ~n Wall Wt Mult. 1.000 Grout @ Rebar Only 
Rebar Size 6 Normal Welght Block 
Rebar Spacing 16 rn Equ~valent 
Depth to Rebar 5.250 In @ Edge Solld Thickness 5 800 in 

/ Loads b 
I *&S ?mY&w~wr~>u%+'5~.;-%5~"Y u - .  , m ' * a 5 A * a * m % ' i ? t i A ; '  - L - a.dd--zL* *-4ae&-23e "IJb 5 " <A%J:' <,.- - hwaA5M+**% G 

-- -.r9 
r&%W~":E%Li"r.&+ B%r-7 &&a 

Un~forrn Load Concentric Axlal Load Wind Load 23.400 psf 
Dead Load 68.000 #/A Dead Load 0.000 #If3 
Live Load 80.000 #/ft Live Load 
Load Eccentricity 6.440 in Roof Load 
Roof Load -- 

iUX#,& z.,. JSJ*. . * a*.,-*zl* ~ ~ ~ ~ L ~ ~ ~ ~ ~ ~ ~ m ~ * ? ~ & ~ * , * < ~ ~ & ~ ~ ~ : ~ ~ ~ e ~ * ~ > ~ - ~ ~ ~ . ;  

E 1,350,000 psi Rebar Area 0.330 in2 nP 0.1 1252 j 0.87499 
n :  E s /  Em 21.481 Radius of Gyration k 0.37503 2 / kj 6.09484 2.368 in 
Wall Weight 66.000 psf Moment of Inertia 390.210 in4 

Max Allow Axial Stress = 0.25 frn (1-(h/140r)"2) ' Splnsp 139.20 psi 
Allow Masonry Bending Stress = 0.33 frn * Splnsp = 495.00 psi 

Moment Load Steel Masonry Compression 
Top of  Wall in# Ibs PSI psi psi 

DL + LL 953.1 379.0 628.7 17.6 5.45 
DL + LL +Wind 2,157.8 299.0 1,423.4 39.8 4.30 
DL + LL + Seismic 1,126.8 299.0 743.3 20.8 4.30 

Between Base 8 Top of Wall 
DL + LL 476.6 1,127.1 314.4 8.8 16.1 9 
DL + LL +Wind 17,403.2 1,047.1 1 1,480.3 320.7 15.04 

4,683.4 130.8 15.04 

ith 3.50ft parapet, Normal Block wl 8.00in wall wl#6 bars at 16.00ino.c. at edge 

Max. Bending Compressive Stress . . . . . . . . .  335.74 OK 
Allowable . . . . . . . . . . . . . . . . . . . .  495.00 OK 

Max. Axial Only Compressive Stress . . . . . . . . .  
. . . . . . . . . .  Allowable 

. . . . . . . . . . . .  Max Steel Bending Stress 

Allowable . . . . . . . . . .  

16.19 psi 
139.20 OK 

1 1,480.31 psi 

24,000.00 OK 





1 Deflection exceeds U120 6 Deflection exceeds U600 
2 Deflection exceeds U240 7 Deflection exceeds l/720 
3 Deflection exceeds U360 - If not noted, deflection is less than U720 

See Combined Axial and Lateral Load Table Notes on page 20. 
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B 
a e w r  Business 

Beam@ 6.20 Serial q4" TJIB I I 0  @ 24" olc 
uaa:2 Ui712006228:29PM THIS PRODUCT MEETS OR EXCEEDS THE SET DESIGN CONTROLS 39 
Page 1 Engine Version: 6.20.1 6 

FOR THE APPLICATION AND LOADS LISTED 

t ~ l e n l l ~ e ~  Slope: 8*'12 Roof SlopeO~13 Over all Dinlellsion: 23' 3" 

T b  20' C' 
All r l inlel~siol~s are I~orizolltal. PI otltlct Diagra111 i s  Concel)t~~al. 

)ADS: 
aiysis is for a Joist Member. 

rrlmary Load Group - Roof (psf): 20.0 Live at 125 % duration, 17.0 Dead 

n'JPPORTS: 
Input Bearing Vertical Reactions (Ibs) Detail Other 
Width Length LivelDeadlUpliftrrotaI 

1 Plate on masonry wall 7.63" 7.63" 452 1 383 10  1835 Overhang 1 Ply 14" TJ18 110 

Stud wall 3.50" 3.50" 437 1370 10 1807 Overhang 1 Ply 14" TJ18 110 

DESIGN CONTROLS: 
Maximum Design Control Control Location 

,ear (Ibs) 725 -678 2325 Passed (29%) Rt. end Span 1 under Roof ADJACENT span loading 

:rtical Reaction (lbs) 807 807 2419 Passed (33%) Bearing 2 under Roof ADJACENT span loading 

Moment (Ft-Lbs) 3483 3483 4456 Passed (78%) MID Span 1 under Roof ALTERNATE span loading 

' ' ~ e  Load Defl (in) 0.398 0.651 Passed (L1589) MID Span 1 under Roof ALTERNATE span loading 

ltal Load Defl (in) 0.733 0.977 Passed (Ll320) MID Span 1 under Roof ALTERNATE span loading 

-Deflection Criteria: STANDARD(LL:LI360,TL:L1240). 

-TJ maximum bearing length controls reaction capacity. Limits: End supports. 3 112". Intermediate supports. 5 114'. 
. ~ ing(Lu) :  All compression edges (top and bottom) must be braced at 2' 9" olc unless detailed otherwise. Properattachment and positioning of lateral bracing is required to achieve 
I nber stability. 

- I  rre load conditions considered in this design analysis include alternate and adjacent member pattern loading. 

!' TDITIONAL NOTES: 
. PORTANT! The analysis presented is output from software developed by Trus Joist (TJ). TJ warrants the sizing of its products by thls software will be accomplished in accordance 
1 I TJ product design criteria and code accepted design values. The specific product application, input design loads, and stated dimensions have been provided by the software user. 
This output has not been reviewed by a TJ Associate. 

-N-t all products are readily available. Check with your supplier or TJ technical representative for product availability. 
- IIS ANALYSIS FOR TRUS JOIST PRODUCTS ONLY! PRODUCT SUBSTITUTION VOIDS THIS ANALYSIS. 

3wable Stress Design methodology was used for Building Code IBC analyzing the TJ Custom product listed above. 

PROJECT INFORMATION: 
Silverbell National Guard 

3 NO: 06202 

OPERATOR INFORMATION: 
Arnold Ellison 

Grenier Engineering, Inc. 

4515 South McCiintock Dr. Suite 21 1 

Tempe, AZ 85282 

Phone : (480) 831-1 170 

Fax : (480) 831-1 136 

aellison@grenierse.com 

Cnnyright D Z O O 5  by Trus Joist, a Weyerhaeuser Buslness 
1 13 and TJ-Beam@ are registered trademarks of Trus Joist. 
e Joist",Prom and TJ-Prom are trsdemarks of l'rus Joist. 

2 : \ 0 6 0 0 0 \ 0 6 2 0 2  - ANG Silver Bell Fire Station\Engineering\D,Jl.sms 



Husincs 
8earnQ 6.20 Serial Number??"dO5116794 

DJ2 

20" TJlBlL65 @ 24" olc 
user: 2 811612006 10:09:47 AM 

8 

Page I Eng~ne Version: 6.20.16 THIS PRODUCT MEETS OR EXCEEDS THE SET DESIGN 
CONTROLS FOR THE APPLICATION AND LOADS LISTED 

/I   ember Slope: 4M2 Rocif Slopern2 Overall Dimension: 36' 3" 

I 

2'6" A 33' 9" 
All dimensions are horizontal. Product Diagram is Conceptual. 

I !ADS: . - 
.I alysis is for a Joist Member. 

Primary Load Group - Roof (psf): 20.0 Live at 125 % duration, 17.0 Dead 

JPPORTS: . , 

Input Bearing Vertical Reactions Ply Depth Nailing Detail Other 
Width Length (Ibs) Depth 

Live/Dead/Uplift/Total 

Plate on masonry wall 8.00" 8.00" 772 / 692 / 0 / 1464 NIA N/A N/A Overhang 1 Ply 2 0  
TJ18IL65 

2 Glulam or solid sawn lumber 8.75" Hanger 680 I607  10 / 1288 N/A N/A N/A Top Mount None 
beam Hanger 

-Web stiffeners are required at support(s): 1, 2. See TJI JOIST INSTALLATION INFORMATION for nailing requirements. 

,! {NGERS: N o  Manufac tu rer  Selected 

lPP0rt Model Slope Skew Reverse Top Flange Top Flange Support Wood 
Flanges Offset Slope Species 

1 Top Mount Hanger NONE FOUND 4/12 0 N /A N /A N/A Douglas Fir 

L t S I G N  CONTROLS: 
Maximum Design Control Control Location 

,,ear (I bs) 1249 -1233 3425 Passed (36%) Rt. end Span 1 under Roof ALTERNATE span loading 

. ~rt ical Reaction (Ibs) 1233 1233 3594 Passed (34%) Bearing 2 under Roof ALTERNATE span loading 

Moment (Ft-Lbs) 10017 10017 14425 Passed (69%) MID Span 1 under Roof ALTERNATE span loading 
ve Load Defl (in) 0.781 1.723 Passed (U530) MID Span 1 under Roof ALTERNATE span loading 
)tal Load Defl (in) 1.474 2.297 Passed (U281) MID Span 1 under Roof ALTERNATE span loading 

-Deflection Criteria: STANDARD(LL:U240,TL:U180). 
i maximum bearing length controls reaction capacity. Limits: End supports, 3 112". Intermediate supports, 5 114". 

- ,acing(Lu): All compression edges (top and bottom) must be braced at 4' olc unless detailed otherwise. Proper attachment and positioning of lateral 
bracing is required to achieve member stability. 
-The load conditions considered in this design analysis include alternate member pattern loading. 

1 .OJECT INFORMATION: 
Silverbell National Guard 

OPERATOR INFORMATION: 

mark medina 

Grenier Engineering 

451 5 S. McClintock Dr. 
Tempe, AZ 85282 
Phone : (480) 831 -1 170 
Fax : (480) 831-1 136 
datbrownguy @hotmail.com 

C--yright O 2005 by Trus Joist, a Weyerhaeuser Business 
3 N and TJ-Bern@ are registered trademarks of Trus Joist. 
e Joista,Pro" and TJ-Pro" are trademarks of Trus Joist. 

J:\06000\06202 - ANG Silver Bell Fire Station\Engineering\DJZ.sms 



DJ3 

Hwiccn 
2663 28"(brg)-42 518"(ridge) TJL Open Web Truss @ 24" olc 

User: 2 811712006 2:31:22 PM 

Page 1 Engine Version: 6.20.1 6 
THlS PRODUCT MEETS OR EXCEEDS THE SET DESIGN CONTROLS 

FOR THE APPLICATION AND LOADS LISTED 

Left Slope.50 1 :'I 2 R i g l l t  Slope-.50-1 p - 1  2 

LOADS: 
Analysis is for a Joist Member. 

Primary Load Group - Roof (psf): 20.0 Live at 125 % duration, 17.0 Dead 

SUPPORTS: 
Input Vertical Reactions (Ibs) Detail Other 
Width LivelDeadlUplifVTotaI 

1 Studwall 3.50" 117319971012171 Wall 2x- Blocking 

2 Stud wall 3.50" 1173 1997 10  12171 Wall 2x- Blocking 

-Left Support: Top-All, Approx. clip height: 1 518'. Approx. clip width: 7 3/16", Allowed choice(s): TOP (NO-NOTCH),TOP (U-CLIP) 

-Right Support: Top-All. Approx. clip height: 1 518". Approx. clip width: 7 311 6", Allowed choice(s): TOP (NO-NOTCH),TOP (U-CLIP) 

DESIGN CONTROLS: 
Maximum Design Control Control Location 

Shear (Ibs) 2158 2158 2395 Passed (90%) Rt. end Span 1 under Roof loading 

Moment (Ft-Lbs) 31724 30622 3091 1 Passed (99%) MID Span 1 under Roof loading 

Live Load Defl (in) 1.641 2.917 Passed (U427) MlDSpan I under Roof loading 

Total Load Defl (in) 3.036 3.889 Passed (U231) MID Span 1 under Roof loading 

-Deflection Criteria: STANDARD(LL:U24O,TL:Ul 80). 

-Allowable moment was increased for repetitive member usage. 

-Bracing(Lu): All compression edges (top and bottom) must be braced at 5' 3" olc unless detailed otherwise. Properattachment and positioning of lateral bracing is required to achieve 
member stability. 

ADDITIONAL NOTES: 
-IMPORTANT! The analysis presented is output from software developed by Trus Joist (TJ). TJ warrants the sizing of its products by this software will be accomplished in accordance 
with TJ product design criteria and code accepted design values. The specific product application, input design loads, and stated dimensions have been provided by the software user. 
This output has not been reviewed by a TJ Associate. 

-Not all products are readily available. Check with your supplier orTJ technical representative for product availability. 

-THIS ANALYSIS FOR TRUS JOIST PRODUCTS ONLY! PRODUCT SUBSTITUTION VOIDS THlS ANALYSIS. 

-Allowable Stress Design methodology was used for Building Code 1BC analyzing the TJ Custom product listed above. 

-The open web truss analysis presented is approximate. All open web trusses are custom designed to carry the specific design loads for each project. Actual truss capacity when 
fabricated is limited to that required to resist the specified loads. Do not use this analysis to verify the capacity of existing trusses. 

-Pricing Load (plf) = 74 

PROJECT INFORMATION: 
Silverbell National Guard 

Job No: 06202 

OPERATOR INFORMATION: 
Arnold Ellison 

Grenier Engineering. Inc. 

4515 South McClintock Dr. Suite 21 1 

Tempe, AZ 85282 

Phone : (480) 831 -1 170 

Fax : (480) 831-1 136 

aellison@grenierse.com 

C o p y r i g l i t  O 2005 by Trus Joist, a Weyerhaeuser Business 
TTM@ is a registered trademark of Trus Joist. 
TJIP,TJLP,TJLMa,T.JLXa,TJS" and T W  are trademarks of Trus Joist. 
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Grenier  
PROJECT: Silverbell N.G F S. SHEETNO- q2 

Engiopeering, %a-wc, 
9 1 s  erctur.11 soid C,p/si Gi-,g, , i ,> , s , r : ~ ~  Cisricai:+>uzew JOB NO: 06202 DATE- AU g-06 

BY: AE 

Description: Bearing 
DL I 
Uniform Loads 
Dead load = 170 Iblft 
Live Load = 200 Iblft 

Lateral Load = 180lblft 

Wood Ledger 
Width = 2.5 in 
Depth = 7.25 in 

Anchor bol t  
Diameter = 314 in 
Spacing = 24 in 

Load Corn binations 
Dead + Live 
Vertical Force = 740 Ibs 
Allowable Force = 975 Ibs OK 

Dead + Live + Short Term 
Vertical Force = 740 Ibs 
Horizontal Force = 360 Ibs 
Resultant Force = 822.9 Ibs 
Angle of Resultant = 64.06 Deg 
Allow Diagonal force = 1141 Ibs OK 

Bolt values for (Douglas Fir-Larch) 
Parallel = 1480 Ibs 
Perpendicular = 780 Ibs 

Duration factors 
Dead + live load = 1.25 
Dead + Short Term = 1.33 
Dead + Live t Short Term = 1.33 (Floor load) 

Dead + Short Term 
Vertical Force = 340 Ibs 
Horizontal Force = 360 Ibs 
Resultant Force = 495 Ibs 
Angle of  Resultant = 43.4 Deg 
Allow Diagonal force = 1383 Ibs OK 



G ~ . e n i e +  
PROJECT: Silverbell N.G.Iz.S. Engineering$ lnc.;, SHEETNO: q3 

Syr.ucru;.: i l  L3;,;cd Civij Engira~ering ~ o n ~ u i s a c - 2 : ;  JOB NO: 06202 DATE: Aug-06 
~ h t f i r s t  t!qhg we ~ L S L ~ M  is M D U Y  ~ o & f t d e v ~ c e .  BY: A E 

Description: Bearing at Apparatus Bay 
DL 2 
Uniform Loads Bolt values for (Douglas Fir-Larch) 
Dead load = 510Iblft Parallel = 2700 Ibs 
Live Load = 600 Iblft Perpendicular = 1300 Ibs 

Lateral Load = 180 Iblft 

Wood Ledger 
Width - - 3.5 in 

Depth = 11.25 in 

Anchor bolt 

Diameter = 1 ~n 
Spacing = 16 in 

h a d  Csmbinati~ns 
Dead + Live 
Vertical Force = 1480Ibs 
Allowable Force = 1625Ibs OK 

Dead + Live + Short Term 
Vertical Force = 1480 Ibs 
Horizontal Force = 240 Ibs 
Resultant Force = 1499 Ibs 
Angle of Resultant = 80.79 Deg 
t%,liemw Diagonal force = 1752 Ibs OK 

Duration factors 
Dead + live load = 1.25 
Dead + Short Term = 1.33 
Dead + Live + Short Term = 1.33 (Floor load) 

Dead + Short Term 
Vertical Force = 680 Ibs 
Horizontal Force = 240 Ibs 
Resultant Force = 721 Ibs 
Angle of Resultant = 70.6 Deg 
Allow Diagonal force = 1834 Ibs OK 



G r e n i e a  
PROJECT: Sllverbell N.G.F.S. E n g i r ~ e e ~ i n g ~  Snc, SHEETNO: qq 

5rrurs~rr:ll 2nd GrviB Eng;z;zcci ,~~ Coraaojiiirirs JOB NO: 06202 DATE: Aug-06 
T ~ E  first :hivrg we des iaw is s o ~ v  c o v ~ f ~ d e v ~ c  BY. AE 

Description: Non-Bearing 
DL 3 
Uniform Loads 
Dead load - - 34 Iblft 

Live Load - - 40 I blft 

Lateral Load = 180lblft 

Wood Ledger 
Width - 2.5 in 
Depth = 7.25 in 

Anchor bolt 

Diameter = 314 in 
Spacing = 48 in 

Load Combinations 
Dead + Live 
Vertical Force - - 296 Ibs 
Allowable Force = 975 Ibs OK 

Dead + Live + Short Term 
Vertical Force - - 296 Ibs 
Horizontal Force = 720 Ibs 
Resultant Force = 778.5 Ibs 
Angle of Resultant = 22.35 Deg 
Allow Diagonal force = 1742 Ibs OK 

Bolt values for (Douglas Fir-Larch) 
Parallel = 1480 Ibs 
Perpendicular = 780 Ibs 

Duration factors 
Dead + live load = 1.25 
Dead + Short Term = 1.33 
Dea'd + Live + Short Term = 1.33 (Floor load) 

Dead + Short Tenn 
Vertical Force = 136 Ibs 
Horizontal Force = 720 Ibs 
Resultant Force = 733 Ibs 
Angle of Resultant = 10.7 Deg 
Allow Diagonal force = 1909 Ibs OK 
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Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202 

4515 S. McClintock Dr Suite 211 DSgnr: Mark Medina Date: 3:16PM, 17 AUG 06 
Description : 

Tempe, Arizona 85282 
(480) 831-1170 Fax: (480) 831-1136 Scope : 5 2  

Steel Beam Design 

Description Trellis Beam 

-- --- 

General Information 
% " F - Z * P h  " La -,as- --* <-. '&.'* ~L-*%>, ., --<-zTwr--- 

Steel Section : HSS4X4X118 FY 46.00 ksl 
Ptnned-Ptnned Load Durat~on Factor 1 .OO 

Center Span 5.00 ft Bm Wt. Added to Loads Elastlc Modulus 29,000 0 ksl 
Left Cant. 0.00 ft LL & ST Act Together 
Right Cant 1.00 ft 
Lu : Unbraced Length 5.00 ft 

Pistributed Loads Note! Short Term Loa 
- - - 
+-L3x7@5 i 4 a a - u 4 s s L / ~ < * #  L -swB*< & ; 'a-4&;k7~5&*%J&~&9au~*,\ ;*- 2 z K T 7 -  $ *; 4 -) . f A * ~ Z ~ G * k z Z A Z ~  

# 1 # 2 # 3 # 4 # 6  
DL 0.1 08 klft 

Start Location 
End Location 

Beam 07 
Static Load Case Governs Stress 

Using: HSS4X4X118 section, Span = 5.00ft, Fy = 46.0ksi, Left Cant. = O.OOfi, Right Cant. = 1.00ft 
End Fixity = Pinned-Pinned, Lu = 5.00ft, LDF = 1.000 

Actual Allowable 
Moment 1.000 k-ft 5.060 k-ft Max. Deflection -0.035 in 

fb : Bending Stress 5.454 ksi 27.600 ksi 
fb 1 Fb 0.198 : 1 

LengthIDL Defl 3,562.7 : 1 
Length/(DL+LL Defl) 1,077.1 : 1 

Shear 0.834 k 17.075 k 
fv : Shear Stress 0.899 ksi 18.400 ksi 

f v I F v  0.049 : 1 

Force 8 Stress Summary 

DL LL LL+ST LL LL+ST 
Maximum Only @ Center $$ Center @ Cants @ Cants 

Max. M + 1 .OO k-ft 0.33 1 .OO 0.28 k-ft 
Max. M - -0.06 -0.06 -0.16 k-R 
Max. M @ Left k-ft 
Max. M @ Right -0.06 -0.06 -0.16 k-ft 

Shear @ Left 0.81 k 0.27 0.81 0.25 k 
Shear @ Right 0.83 k 0.30 0.83 0.32 k 

Center Defl. -0.035 in -0.01 1 -0.035 -0.035 -0.009 -0.009 in 
Left Cant Defl 0.000in 0.000 0.000 0.000 0.000 0.000 in 
Right Cant Defl 0.022 in 0.007 0.022 0.022 0.004 0.004 in 
... Query Defl @ 0.000 ft 0.000 0.000 0.000 0.000 0.000 in 

Reaction @ Left 0.81 0.27 0.81 0.81 0.25 0.25 k 
Reaction @ Rt 1.18 0.41 0.95 0.95 0.65 0.65 k 

Depth 4.000 in Weight 6.01 #Ift 
Web Thick 0.116 in Ixx 4.400 in4 

Width 4.000 in IYY 4.400 in4 

Flange Thick 0.116 in Sxx 2.200 in3 
Area 1.77 in2 SYY 2.200 in3 

Rt 0.000 in R-xx 1.580 in 

Values for LRFD Design .... R-YY 1.580 in 

J 6.910 in4 Zx 2.560 in3 

Cw 3.49 in6 ZY 2.560 in3 
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Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202 

4515 S. McClintock Dr Suite 21 1 DSgnr: Mark Medina Date: 3:16PM, 17 AUG 06 
Description : 

Tempe, Arizona 85282 
(480) 831 -1 170 Fax: (480) 831 -1 136 Scope : 

Code Ref: ACI 318-02, 1997 UBC, 2003 IBC, 2003 

5362, Ver 5.8.0. 1-Dec-2003 

Description Site Wall (H = 6'-0") 

- 
r ~ u m m a t y  of 0ve.aurning & Resisting Forces & Moments 
--• s,,. . .. 3 : ~ . ~ . : : ~ : . ~ : ~ ~ < ~ * : ~ ~ , ~ ~ . ~ ~ ~ ~ : ~ ~ * ~ : * x . ~ ~ ~ L ~ ~ ? ~ ~ . : r * ~ ~ ~ : ~ ~ ~ " ~ " : s ~ ~ ~ ~ ~ " ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ < > " & ~ ~ ~ : Y ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ x ~ > > ~ ~ ~ * ; ~ < & ~ ~ ~ ; , ~ ~ ~ ~ ~ * ~ * A ~ ~ s ~ ~  :Kr~~:sh<~~&~~i*;~:*e*>, *qG+a:Iz,.,.. 

..... OVERTURNING ..... ..... RESISTING ..... 
Force Distance Moment Force Distance Moment 

i tem Ibs ft ft# Ibs ft ftfc 
-- 

Heel Active Pressure = 39.6 0.50 19.8 - 49.1 1.67 81.9 - Soil Over Heel 
Toe Active Pressure = Sloped Soil Over Heel = 
Surcharge Over Toe = 
Adjacent Footing Load = 

Surcharge Over Heel = 
Adjacent Footing Load = 

Added Lateral Load - - Axial Dead Load on Stem = 0.00 
Load @ Stem Above Soil = 78.0 4.50 351.3 Soil Over Toe - 36.7 0.33 12.2 - 

SeisrnicLoad - - Surcharge Over Toe = 
Stem Weight(s) - - 366.9 1 .OO 366.9 

Total - - 117.6- O.T.M. = 371.1 Earth @ Stem Transitions= 

ResistinglOverturning Ratio = 1.98 Footing Weight - 250.0 1 .OO 250.0 - 

Key Weight - 
713.7 Ibs Vertical Loads used for Soil Pressure = 

- 
Vert. Component - - 11.0 2.00 22.0 

Vertical component of active pressure used for soil pressure Total = 713.7 Ibs R.M.= 733.0 





Greflie8- 
PROJECT S~luerbell N G F S. SHEET NO: 5 7 

Engirneer iwg,  Pnc, 
JOB NO. 06202 DATE Aug-06 

~ t t n L ? ~ i % 4 ~ * ~ i  :*rzd t;,Y*: t~~?<j .n<c; ir l - ;  C Z , ; ~ , ~  t i -3$kfd 

BY: AE 

LATERAL ANALYSIS 
WIND: 90 Mph, Exposure "C" SEISMIC DESIGN CATEGORY C (Detailing) 

Roof Flat 3:12 V = 0.085 W Controls 
H = 0-1 51-0" P = 17.0 22.4 PSF 
H = 20'-oV P = 19.0 23.9 PSF 

H = 250-0" P = 19.9 25.0 PSF 

Loads to Roof Diaph. 

W1wind= 112 Iblft W2wind= 187 Iblft W3wind = 285 Iblft 

W l  = 21 1 Iblft W2seiS,,ic = 234 Ib/ft W3seis,ic= 348 Iblft 

W4wind= 187 Iblft 

W4sei,,ic = 198 Iblft 

Diap Stresses 

v l =  211 x 46 - 2 - 53 = 91 Iblft 

V2= 348 x 57.33 t 2 + 59.67 = 167 Ib/ft 

VJ= 348 x 59.66 t 2 t 57.67 = 180 Iblft 

V4=  234 x 53 - 2 - 46 = 135 Iblft 

V5= 198 x 28.33 + 2 - 16 = 175 Iblft 

Use 112" plywood sheathing unblocked with 8d at 6-6-12 at Roof Level Typical, U.N.O. 
V,L,LL~W " 180 Iblft >= 180 Iblft OK 

BEAM SPLICE CONNECTION; Use 314" Bolt With 5-114" Member - 4227 #/BOLT 
TALLOW - 

Number of Bolts Required = 0.082 
Use minimum (2) 314" bolts in double shear with 114" plate with 5 114" beam 

Floor Shear Wall Line Forces 
Grid Line 1 V = 4844 Ibs. Grid Line 5 V = 6205 Ibs. 
Grid Line 2 V = 14831 Ibs. Grid Line 6 V = 901 2 Ibs. 
Grid Line 3 V = 9986 Ibs. Grid Line 7 V = 2807 Ibs. 
Grid Line 4 V = 10392 Ibs. 

Chord Force : = (348'lft x 5 9 ' - ~ " ~ )  / (8 x 57'-4") = 2701 Ibs 

Provide #5 minimum horizontal in 8" deep bond beam at roof line 
T,,,,, = 6200 Ibs 



PROJECT: Silverbell N.G.F.S. SHEETNO: fl 
JOB NO: 06202 DATE: Aug-06 

BY: AE 
 he fwst t h i q  we deslav- L; your co++dence. 

Walls "DSW1"- Line 1 
Length = 25 ft RoofDL = 17 psf 

Height = 14.167 ft RoofLL = 20 psf 

Roof Shear = 4844 Ib RoofTrlb = 2 ft 

Roof Height = 14.167 ft FloorDL = 0 psf 

Floor Shear = 0 Ib FloorLC = 0 psf 

Flr Height = 0 ft FloorTrlb = 0 ft 

Total shear = 4844 Ib Footing 

Wall thickness 7.625 in dpth below grade 1.5 ft 

Rebar area = 0.31 inL Width = 1.5 ft 

Number = 1 Depth = 0.833 ft 

total area 0.31 inL Length = 25 ft 

Wall Weight= 58 psf te = 4.6 

d = 24.67 ft TAILOW = 7440 Ib 

Sds = 0.338 
RoofD,= 34 I b/ft P = 

RoofLL= 40 I b/ft T P ' 
FloorDL= OIb/ft k =  
FloorLL= OIbIft j =  

FootingDL= 187.4 Iblft 21jk = 

WallDL= 821.7 Ib/ft Kern = 
fa,, = 15.50 psi s.1. (Y~N)  

faLL = 0.725 psi W or E (o i l )  

Fb = 500 psi Fv = 

Fa = 375 psi Fs= 

MNd = 0.64 

MNd>l fv = 38.73 psi 

MNd<l fv = 43.44 psi 

43.44 psi 

24000 psi 

Load combination Seismic Controls - See Load Combinations 3 and 4 
(2 )  D+W=r-L.: fa!Fa + f b / E b $  1.0 M o - ~ M  = 75891 ft- l i~ h,q3 :x 3k-,.o5 a- zL 1k-i i3 - OM 

16.23 + 375 i sais~1ic - 500 NiA 2; 9 RIA 
46.23 + 375 + Seismic - 24000 = N/A t; 'i PUA 

8"  2.80 it: m = 9.70 5% q = 1208 psf r.*- 7 -  s iobu.667 OK 

iV = 4 psi fb = 13.2 psi fc = 29 psi .y = 4,915 ib 

Ptl = 27077.8 !bs fi = 3.0 psi a = 27.99 fs .; 628,'71322 psi 
(2) 0.6B -P- W :  f;+ I F, -t fh I Fb 5 '1 .O - 75891 it-lb ii,4 z= 2E+05 Ti-lb 

9.30 -F 375 + Seisniic - 500 = MIA < 'l NBA 
9.30 1 375 - Seisn~ic - 24003 = NiA 5 'I N d A  
e z 4.85 3 m z 7,65 ft q = 809 p§f 2666.667 OM 

fy = 4 psi fb= 13 psi fs = 29 psi T .. 118 1b 

Ptl - 15646.7 lbs fi .-- 2.33 psi a = 22.286 s 389.82 psi 
(3) D + 0.7E + L: f a / F a  + f b  I F b <  1.0 M ~ T M  = 75891 ft-lb MR = 3E+05 ft-lb OK 

16.23 t 375 + 13 + 500 = 0.07 s 1 OK 
16.23 t 375 + 629 t 24000 = 0.069 s 1 OK 

e =  2.80 ft rn = 9.70 ft q = 1208 psf 2666.667 OK 

f i  = 4 psi fb = 13 psi fc = 29 psi T = 195 Ib 

Ptl = 27077.8 Ibs ft = 3.03 psi a = 27.99 fs = 628.7622 psi 
(4) 0.6D + 0.7E: fa / Fa + fb / Fb 5 1.0 MOT, = 75891 ft-lb MR = 2E+05 ft-lb OK 

9.30 t 375 + 13 t 500 = 0.051 s 1 OK 
9.30 t 375 + 2062 t 24000 = 0.111 s 1 OK 
e = 4.85 ft rn = 7.65 ft q = 909 psf < 2666.667 OK 

fv = 4 psi fb = 13 psi fc = 21 psi T = 639 Ib 

Ptl = 15646.7 Ibs ft = -4.95 psi a = 56.204 fs = 2062.232 psi 
8" cmu wall with arouted cells at 48" O.C. with (1) kt5 each end 
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Gret%ictr. PROJECT. Silverbell N.G F.S. SHEET NO: b [ 
E a a g i g ~ e e z - i g ~ g ~  dne, JOB NO: 06202 DATE: Aug-06 
Strttr is, .:l na-2~4 Ctvl i  '?{if;rne,.sring Cuqsrr!l,snc; BY: AE 

The fitst ~ F L W Z )  ~ J P  d e ; c ~ v -  L; you r  conG?re~ce 

Walls "DS W4" - Line 4 (Four Panels) 
Length = 4 ft RoofDL = 17 psf 

Height = 26 ft RoofLL = 20 psf 

Roof Shear = 2598 Ib Roof,,, = 29.835 ft 

Roof Height = 21 ft FloorDL = 0 psf 

Floor Shear = 0 Ib FloorLL = 0 psf 

Flr Height = 0 ft FloorTnb= 0 ft 

Total shear = 2598 Ib Footing 

Wall thickness 11.625 in dpth below grade 1.5 ft 

Rebar area = 0.44 inL Width = 3 ft 

Number = 2 Depth = I ft 

total area 0.88 inL Length = 14 ft 

Wall Weight= 103 psf te = 4.6 

d = 3.67 ft T ~ t ~ o w  = 21120 Ib 

Sds = 

RoofDL= 

RoofLL= 

FloorDI= 

FloorLL= 

FootingDL= 

WallDL= 

faDL = 
faLL = 

Fb = 

Fa = 

M/vd = 

M/vd>l 
M/vd<l 

0.338 
507.2 Ib/ft P = 
596.7 Ib/ft rlP ' 

OIb/ft k =  

OIb/ft j =  
450 Ib/ft 2/jk = 

2163 Iblft Kern = 

48.37 psi S.I. (Y~N) 

10.81 psi w or E (o i l )  

500 psi Fv = 

375 psi Fs= 

6.1 3 

fv = 38.73 psi 

fv = -27.51 psi 

0.001 7 
0.0443 

0.2567 

0.9144 

8.52 

2.33 ft 

Y 1  
1 

38.73 psi 

24000 psi 

Load combination Seismic Controls - See Load Combinations 3 and 4 
{j) U+.W+k: f, i F, -i- f, l Fb .< I ,0 P J I ' \ A ~ ~ P , ~  ,.:' 58455 ft.-lb M R  1 E+05 f t - i l ~  OM 

59.! A 4 -. 375 -6 Seismic 500 =: NIA :; N/fih 

59.18 - 375 +, Seismic -. 24.000 -- N/A s 3 BUA 
e: 3.f]2 3 m z.2 3.98 W sl ' 1084 p ~ f  I 2666.567 %st< 

C -- -- 
i v  = 1S psi {t, -- 397.1 psi fc = 456 psi I =  15874ib 

PI1 = 19367.6 1bs ft = -337.9 psi a = 20.423 fs = 18038.31 psi 
{2 )  0.6D -k vd: :, ! F, -t f5 1 Fi, .C 9 .ii MOT, 58455 ft-!b M, = 71 379 Tk-lb OK 

23.02 + 375 -+ Seisniic .- 500 = NIA I 4 N/A 
29.02 1- 375 -+ Seisn~ic - 24000 = Ni'A s NlA 

e = 5.74. ft m .; "1 2 6  Et q =t 4793 psf s 2566.667 OK 
- 

fv = i 4  psi ib = 397 psi f r , =  4-45psi I = 16905 Ib 
Pti = 10188.5 lits fi = -348.74 psi a = 21.!177 fs = 19210.79 psi 

(3) D+0 .7E+L:  f a / F a + f b / F b s l . O  MOTM = 58455 ft-lb MR = 1 E+05 ft-lb OK 
59.18 t 375 + 397 t 500 = 0.952 5 I OK 
59.18 t 375 + 18038 t 24000 = 0.909 5 I OK 

e = 3.02 ft m = 3.98 ft q = 1081 psf s 2666.667 OK 
fv = 14 psi fb = 397 psi fc = 456 psi T =  15874Ib 

Ptl = 19367.6 Ibs ft = -337.93 psi a = 20.423 fs = 18038.31 psi 
(4) 0.6D + 0.7E: fa / Fa + fb / Fb 5 1.0 MoTM = 58455 ft-lb MR = 71319 ft-lb OK 

29.02 t 375 + 397 t 500 = 0.872 5 I OK 
29.02 4 375 + 21784 t 24000 = 0.985 5 I OK 

e = 5.74 ft m = 1.26 ft q = 1793 psf < 2666.667 OK 
fv = 14 psi fb = 397 psi fc = 423 psi T =  19170 Ib 

Ptl = 10188.5 lbs ft = -371.36 psi a = 22.444 fs = 21 783.63 psi 
12" cmu wall with arouted cells at 48" O.C. with (4) #6 each end 



Crewi ic f  PROJECT: Silverbell N.G F.S SHEETNO: -L 

Engineering, #a&:.-,, JOB NO: 06202 DATE Aug-06 
S z r u ~ t \ s r a l  C;VJ ,  Ef?g:nc~:r-.:-ig Go, a;bd%-an%s BY. AE 

Walls "DS W5" - Line 5 Sds = 0.338 
Length = 23.33 ft RoofDL = 17 psf Roof,,= 329.4 Ib/ft P = 0.0001 

Height = 10 ft RoofLL = 20 psf Roof,,= 387.5 Iblft rlP ' 0.0038 

Roof Shear = 6205 Ib RoofT,,b = 19.375 ft FloorDL= OIbIft k =  0.0834 

Roof Height = 10 ft FloorDL = 0 psf FloorLL= OIbIft j =  0.9722 

Floor Shear = 0 Ib FloorLL = 0 psf FootingDL= 187.4 Iblft 2ljk = 24.66 

Flr Height = 0 ft Fl0orT,jb = 0 ft WallDL= 580 Iblft Kern = 4.17 ft 

Total shear = 6205 Ib Footing faDL = 16.47 psi S.I. (YIN) Y 1  

Wall thickness 7.625 in dpth below grade 1.5 ft faLL = 7.02 psi w or E (011) 1 

Rebar area = 0.31 inL Width = 1.5 ft Fb = 500 psi F v =  45.18 psi 

Number = 1 Depth = 0.833 ft Fa = 375 psi Fs= 24000 psi 

total area 0.31 inL Length = 25 ft MNd = 0.50 

Wall Weight= 58 psf te = 4.6 MNd>l fv = 38.73 psi 

d = 23 ft TAI IO~ = 7440 Ib MNd<l fv = 45.1 8 psi 

Load combination Seismic Controls - See Load Combinations 3 and 4 
( 9 )  D-*W+L: f, ! F, + ib / F ,  s 1.0 MoTitt1 = 71 358 6-! i  fijIi1;;: -.. 4 E+[)5 ~ - 1 b  OK 

73.49 + -- 375 + Seismic 508 z: 5 "B klhi 
375 .+ Seismic - 24000 = 23.49 t p 4 . 8 i ~  5 1 FdiA 

n -= 
CI 2.04 i? rn = $0.46 ft q z 43130 391 I 2566.567 OK 

?v = 5 psi ib .. 14.3 psi fc = 38 psi 2- = 1171 ib 

Ptl = 34941.7 !bs ft - 9.2 psi a = 55.076 i s  = 37'77.292 psi 
( 2 )  C.6D + W: fa / F, + f b  / Fb 5 '1.0 MoTM = 71 358 ft-l0 Rn!, - 'LE-tB5 ft-il:) OK 

9.88 +- 375 + Seismic - 530 %!A 2 1 NirA 
9.88 + 375 + Seisfilic - 2400G .; Ni,t$ S 1 bdh4 

B = 4.59 ti w. = 7.9Wt q = 073 psf :: 2666.667 OM 

fv = 5 psi fa = 14 psi fr, = 31 psi 1- = 97 Ib 

Ptl = 15540.8 Ibs ft = 2.22 psi a = 70.897 fs = 31 1.7950 psi 
(3) D + 0.7E + L: f a /  F a + f b /  F b I  1.0 MOTM = 71 358 ft-lb MR = 4E+05 ft-lb OK 

23.49 + 375 + 14 s 500 = 0.091 < 1 OK 
23.49 t 375 + 

e = 2.04 ft m = 

fv = 5 psi fb = 

Ptl = 34941.7 Ibs ft = 
(4) 0.6D + 0.7E: fa / Fa + fb / Fb I 1.0 

9.88 t 375 + 

9.88 t 375 + 

e = 4.59 ft m = 

fv = 5 psi fb = 

3777 t 

10.46 fi 

14 psi 

9.24 psi 

MOTM = 

14 t 

2188 t 

7.91 ft 

14 psi 

24000 = 0.22 < 1 OK 
q = 1388 psf 2666.667 OK 

fc = 38 psi T = 1171 Ib 

a = 55.076 fs = 3777.292 psi 
71 358 ft-lb MR = 2E+05 ft-lb OK 

500 = 0.055 < 1 OK 
24000 = 0.118 < I OK 

q = 873 psf s 2666.667 OK 
fc = 23 psi T = 678 Ib 

Ptl = 15540.8 Ibs ft = -5.48 psi a = 53.824 f s=  2188.135 psi 
8" cmu wall with grouted cells at 48" O.C. with (I) #5 each end 
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Greapietr PROJECT: Silverbell N.G F S. SHELTNO: @ 
Enginearifis$, $~le,  JOB NO: 06202 DATE: Aug-06 
Sfrucf~aral maxd Ciuil dngin~i-*ting Consibafbants BY. AE 

T h e  f i fs t  t l - t ~ q  we dedgn is LI L our  colz jb 'ence 

Walls "DSW7" - Line 7 
Length = 16 ft RoofDL = 

Height = 13 ft RoofLL = 

Roof Shear = 2807 Ib RoofTrlb = 

Roof Height = 13 ft FloorDL = 

Floor Shear = 0 Ib FloorLL = 

Flr Height = 0 ft FloorTnb = 
Total shear = 2807 Ib Footing 

Wall thickness 7.625 in dpth below grade 

Rebar area = 0.31 in' Width = 

Number = 1 Depth = 

total area 0.31 inL Length = 

Wall Weight= 58 psf te = 

d = 15.67 ft TAIIOW = 

17 psf 

20 psf 

2 ft 

0 psf 

0 psf 

0 ft 

Sds= 0.338 
RoofDL= 34 Iblft P = 

RoofLL= 40 Iblft qP = 

FloorDL= 0 lb/ft k = 

FloorLL= 0 lblft j = 

FootingoL= 187.4 Ib/ft 2/jk = 
WallDL= 754 Iblft Kern = 

fao, = 14.28 psi S.I. (YIN) 

faLL = 0.725 psi W or E (011) 

Fb = 500 psi FV = 
Fa = 375 psi Fs= 

M N d  = 0.93 

MNd>l fv = 38.73 psi 

MNd<l fv = 39.69 psi 

0.0002 

0.0056 

0.1 002 

0.9666 

20.66 

2.83 ft 

Y 1  
1 

39.69 psi 

24000 psi 

Load combination Seismic Controls - See Load Combinations 3 and 4 
( 9 )  D-Z*W+L: fa / Fa .+ fb / F, 5 1.0 MOTi-,: " 40702 ft-fb [b'l, 3 Et-05 ft-lb OK 

15.00 + 375 -I- Szislnic 500 = NfA s $ NIA 
25.00 t 375 + Seismic 24CiOO Nip$ s "f FdlA- 

e z: 2.48 fi f-n -T 6.02 ft q = 3208 psf 5 2566,667 OK 

3 psi fb -1 1 7.3 psi ?- : - ... 32 psi -,- fv = 1 =  67 ib 

P I  = 16434.2 ibs R = -2.3 psi a - 22.674 fs = 214.5427 psi 
(2 )  9.6D -8 W: fa / F, -t- fh / Ft, 5 1.0 McTM = 40702 ft-lb MR = 80551 It-Ib OM 

8.57 - 375 +- Ssisrriic - 500 = @/A s a NBA 

8-57 + 375 -k Seisn~ic - 24000 = N!A s 1 MIA 
e = 4.29 ft m = ~  4.24 f i  '4 z 1410% psf c 2666.667 OM 

fv = 3 psi fb = 17 psi fc = 32 psi T = 115 15 

Ptl = 9476.54 lbs ft =: -3.01 psi a -  16.7 fs = 372.4656 psi 
(3) D+0.7E+L:  f a / F a + f b / F b I .  1.0 Mo~M = 40702 ft-lb MR = 1 E+05 ft-\b OK 

15.00 -+ 375 + 17 s 500 = 0.075 s 1 OK 
15.00 t 375 + 215 t 24000 = 0.049 s 1 OK 

e =  2.48 ft m = 6.02 ft q = 1208 psf 2666.667 OK 

fv = 3 psi fb = 17 psi fc = 32 psi T = 67 Ib 

Ptl = 16434.2 Ibs ft = -2.28 psi a = 12.674 fs = 214.5427 psi 
(4) 0.6D + 0.7E: fa / Fa + fb / Fb 5 1.0 MOT, = 40702 ft-lb MR = 80551 ft-lb OK 

8.57 + 375 + 17 t 500 = 0.057 s 1 OK 
8.57 + 375 + 3863 + 24000 = 0.184 s 1 OK 
e =  4.29 ft m = 4.21 ft q = 1002 psf 2666.667 OK 

fv = 3 psi fb = 17 psi fc = 25 psi T = 1198 Ib 

Ptl = 9476.54 Ibs ft = -9.68 psi a = 53.78 fs = 3863.01 2 psi 
8"cmu wall with grouted cells at 48" O.C. with (1) #5 each end 
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